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BRANCH INTELLIGENCE 


Our Sales Offices are 
strategically placed through- 
out the country. Make a 
note now of their addresses 
and telephone numbers. 
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Passenger Co m fo rt 


Whether in the air, or on the ground, under arctt 
or tropical conditions, passenger comfort is the concern 
of the air line operator, for whom Sir George Godfrey 
c Partners Limited have produced a wide range of 
equipment. By applying the simplicity of the Roots 
type principle to the Marshall Cabin Supercharger an 
adequate flow of fresh air can be supplied to the cabin 
at all operating altitudes. 


A Godfrey cold atr unit is essential for any air- 
craft built with a consideration for passenger comfort 
After extensive research into requirements a range of 


cold air units, covering a wide variety of aircraft has 


been produced. 


a esii tk: Our aim for passenger comfort does not end in 


the ar, for we have in service Godfrey Ground Atr- 
conditioning Trucks, capeble of ensuring that ona 
tropical airfield the cabin will remain comfortably cool, 


or on an arctic air strip be pleasantly warm. 


George Godfr ey & Partners Limited 
HAMPTON ROAD, HANWORTH MIDDLESEX, ENGLANI 


Telephone» Feltham 3291 Telegrams Godfrepart, Lowden 
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FOR SUPREME HANDLING QUALITIES. 
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De Havilland 
Vampire Jet 


Trainer 


TYRES - WHEELS - BRAKES BY 


DUNLOP 


DUNEOP RURBER.. COx HAVIATLON DIVISION) COVENTR 


1 
FLIGHT ? 
} 
-_ 
4 
: |} 
4 
ai 
| 
| 
| 
| 


PLIGHT 


THE HYDRA-STATIC 
TWO-LEADING SHOE 
AIRCRAFT BRAKE 


HIS brake consists of two self-aligning shoes operated 

by two wheel cylinders spaced diametrically opposite. 
Each wheel cylinder has two pistons of a different form : one 
having a slot at right angles to the axis o° the bore, which 
operates the shoe when the brake is used in forward rotation 
and the other with the slot inclined at an angle tothe bore which 
forms the abutment for the other shoe in similar condition 
This inclined slot has a predetermined angle which allows 
the shoe to align itself accurately to the drum as well as 
forming the abutment. The total shoe reaction is trans- 
mitted via a shoulder on the piston to the cylinder body. 


TYPICAL FIGURES 


By this arrangement, two-leadinz operation 


is obtained in either direction, and greater power 


for a given input and greater stability is obtained 5K" x a4” Approximace maximum dynamic torque 
2,950 Ibs. inches, at 60 Ibs. per sq. inch 
lining drag. Two diameter cylinders. 
Approximate maximum dynamic torque 
4,200 ibs. inches, at 60 Ibs. per sq. inch 
lining drag. Two }° diameter cylinders. 


Master cylinder for use with the above brakes is a 14 
diameter x I$” stroke design 


GIRLING LIMITED, 


CINE / ING HAM 
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When asked, as we frequently are, 
What do you do at Airtech? 
we often reply: 


We are renderers of unusual” services 


wg our own aerodrome, adequate hangar space, well 
ipped workshops and design office with a staff of versatile 
and skilled engineers, there are few tasks which 
tackk: with enthusasm and at reasonable cost 


As an example, 
here is one of our renderings— 


mtiration shows a HERCULES power plant ingeniwus! 
very attached in the bomb bay of a HALIFA 
aueraft for delivery to Pakrstar Deugn and manufacture 
of equipment for this unusual task was carried out at 


Thame Airport 


So, if you ever have need of 


unusual aeronautical engineering services, 


AIRTEKCH 
is the name 


AIRTECH LTD. AYLESBURY and THAME AIRPORT, HADDENHAM, BUCKS 
lelephone AYLESBURY 1163 


are supplied to 
THE BRISTOL AEROPLANE COMPANY LTD 
and were used on the interior of the 


‘BRABAZON I’ 
AIRCRAFT FINISHES JOHN HALL & SONS 


APPROVED BY A.1.D. AND A.R.B. WRISTOL A LONDON)LTO , BRISTOL 


Mengrove, Bristol, 4, and St. Pamcras Way, London, 
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VICKERS - ARMSTRONGS 


FLIGHT 


THE VISCOUNT, powered by four Rolls-Royce Dart engines, 
is the world’s first propeller turbine airliner 
In economy, performance, comfort and safety the Viscount 


stands out as a brilliant achievement in aircraft design and engineering. 


AIRCRAFT DIVISION, WEYBRIDGE WORKS, WEYBRIDGE. SURREY 
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( MAKING°F LYING: SAFER 


No. 4 of a series 


Graviner Piston-Type Inertia Switch 


The Piston-Type ‘nertia Switch CS2 has been developed to meet the iia 
demand for single point switch operating on forward deceleration only, 
and meets the requirements for a simplified uni-directional switch, 
which will operate at any chosen deceleration in excess of 3 G 


The principle of operation is as follows. The inertia of a fluted piston, 
held in its “‘set’’ position by a bow spring overcomes its spring tension 
upon application of the appropriate deceleration force, thus causing the 
spring to snap over, thereby bridgeing a pair of contacts 


This switch is extremely compact; the terminals and reset buttons 
are readily accessible, the whole easily mounted, and the weight, only 
10} ozs. The calibration is unaffected by vibration 


These new Graviner Switches have ; roved their reliability during very 
extensive laboratory and flight trials at the Royal Aircraft Establishment 
and are fitted in the De Havilland Comet 


GRAVINER airborne FIRE PROTECTION EQUIPMENT 


THE GRAVINER MANUFACTURING CO. LTD., POYLE MILL WORKS, COLNBROOK, BUCKS. Tel. COLnbrook 48 


Agents in) Argentina, Austraia East Airica, Holland, India and Pakistan, italy, New Z aland, Sweden, USA 


the De Havilland Vampire Trainer is fitted with 


RETRACTABLE MOUNTING 
FOR GYRO GUN SIGHT 


all modern high performance fighter 
aa the Gyro Gun Sight is automatically 
stowed until needed. This is achieved by 
the M.L. Retractable Mounting which has 
been especially designed to remove this 
necessary but uncomfortable obstruction 
from menacing the pilot's face and inter- 
rupting his normal view. When required, 
a single control switch brings the Gun 
Sight rapidly into the correctly harmonised 
firing position and holds it rigidly through 
Out combat operations 


AVIATION 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKSHIRE) ENCLAND 


Telephone Littlewick Green 248 Telegrams: Emelair White Waltham 
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AND HOW DOES THE FUEL GAUGE READ NOW ? 


Comforting jught (if you're the pilot) that it doesn’t matter a 
what the flying conditions are, your Pacitor Electronic Fuel Contents Gauge will 
give you an accurate reading of each tank or all tanks combined. Comf ing that 
speed, altitude or attitude make not a whit of difference to the Pacitor 

3 very comforting to know that the only moving part is the di: 


u'll either get readings that are plum accurate or — plum accurate 


NIVERSAL 


Enquiries to: 


SIMMONDS AEROCESSORIES LTD. sr srmrer swe 


HEAD OFFICE & WORKS TREFOREST, GLAMORGAN Also BIRMINGHAM. STOCKHOLM A MELBOURNE 


ELECTRONIC 
FUEL 
CONTENTS 
GAUGE 
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THE FATREY AVIATION CO., 


HAYES, MIDOLESEX 
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First Catch Your Hare .. . 


FEAR expressed in this column only two weeks ago—that American Shooting 
Stars might find themselves at a serious disadvantage if matched against the 
fastest Soviet fighters—-appears, on the face of recent reports, to have been well 
founded A Shooting Star pilot avers that a Communist jet which he engaged (and 
—all praise to him—-shot down) proved 100 m.p.h. faster than his own machine 
Though the daily Press has, perhaps, made undue play with somewhat scant and garbled 
accounts of jet v. jet engagements, it is reassuring to learn that faster fighters than the 
Shooting Star (probably 670-m.p.h. Sabres) are to be despatched to Korea 
More comforting, to British ears at least, would be news that faster types of fighter 
will be introduced into the Royal Air Force in the not-too-distant future There is no 
concealing the fact that, although standard R.A.F. fighters possess certain vital qualities 
in a pre-eminent degree, their development for speeds of the present world-record order 
is not possible or has not been undertaken In this connection, it is not generally 
known that a “swept” version of the Meteor—the Mk. 6—-was at one time projected 
but, doubtless for compelling reasons, was never constructed The Venom— probably 
the supreme example of the high-altitude fighter—for which orders have already beer 
placed, is assuredly much faster than its precursor, the Vampire; but the Venom © 
unlikely to equal the speeds attained by new British, Russian and American type: 
possessing the aerodynamic advantage of sharp sweep-back 
Although the statement has been made on behalf of the Hawker Company that the 
P.1081 “will be built in this country” (implying production), there is no official 
confirmation that the type will ever see R.A.F. service; nor is there any reason to 
suppose that the Supermarine 535, of comparable performance, has been adopted by 
the Air Ministry. The inference is that even faster, and generally more formidable, 
types—not yet in being—are intended for the future equipment of R.A.F fighter 
squadrons. But even if orders have already been placed “off the drawing-board,” a 
lengthy period must ensue before the R.A.F. can be equipped with British-built fighters 
as fast as America’s or Russia’s best 
While it is recognized that speed is only one desirable quality in a fighter, those 
responsible for formulating operational requirements must ever be mindful of the 
ancient exhortation winch heads these words 


Technological Expansion 


HE productive capacity of this country is fairly readily capable of expansion tc 


meet in sorne large measure an emergency In this regard, the lessons and 

experiences of 1939 to 1945 are a valuable legacy. But whereas productive 
capacity is broadly a material rnatter of factories and machine tools, and the employ 
ment of ad hoc semi-skilled labour, the supply of technicians to match the demand is 
likely to prove a very real problem. 

It is symptomatic that the advance of technical progress is of permanently increasing 
difficulry—not so much in the fields of pure or basic research as in those of applied 
science. The measure of this is implicit im the degree of specialization now forced 
upon technicians. If the young technician is to do the best for himself and his industry, 
it is essential that his specialization should start carly: but “there is an urgent need 
for a wide development of technological cducatior in this country, if Great Britain 
is to maintain its place as a leading industrial nation.” This quotation is from the 
recently issued first report of the National Advisory Council on Education for Industry 
and Commerce. That the situation is the more imiperative if this country is to meet 
the possibility of a world emergency does not need emphasis. 

Necessarily, the higher standards of technical education can be achieved only by 
many years of study, but it is at least encouraging to note that the problern is receiving 
high-level attention. It only remains to hope that the translation of ideas into reality 
will not be too long delayed. 
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Manufacturing Rights for the 
Sikorsky $55 Secured on a 


Private-venture Basis : Power- 


unit Problems 


A flight-impression of an S.55 carrying Service 
roundels. Note the four-wheel landing gear. 


WESTLAND'S NEW ACQUISITION 


FEW weeks ago, in a leading arucie, Fight discussed 
helicopters and their power units, reference being 
made in particular to the promise for the future 
shown by jet-driven rotor systems. In the meantime, the 
Westland Aircraft Co., Ltd., of Yeovil, have announced an 
extension of their licensing agreement with the Sikorsky 
company of America and the commencement of manufac- 
ture of the ten-passenger $.55, adding that the absence of 
a suitable British engine makes it necessary for the ume 
being to fit 600 h.p. Pratt and Whitney Wasps 
It takes but a few seconds to make a mental check of 
British power-unit possibilities; the only single unit 
approaching the requirements is the Alvis 520/570 h.p. 
Leonides as fitted in the earlier S.51. This engine, how- 
ever, is in a slightly lower power class. Paired units offer 
certain possibilities, and at the same time help to meet the 
widely held view that all commercial helicopters operating 
into towns and cities should have two engines. To pair 
units takes time and money, however, and weight quickly 
becomes prohibitive. For example, the weight/take-off- 
power ratio of the Leonides engine is about 1.30 Ib/h.p., 
ind of the 600 h.p. P. and W. Wasp 1.44 Ib. Of the 1,600 hp 
R.R. Merlin it is only 0.91 lb. On the other hand, two D.H. 
Gipsy Queen 70s, together giving 700 h.p., would show a 
ratio of about Ib/b.p., and two Cirrus Grenadiers of 
620 h.p. total around 1.77 Ib/h.p. As has been mentioned 
on a previous occasion, some authorities beleve that prac- 
tically insoluble gearing problems are likely to be encoun- 


tered in the event of gas turbines being used to drive rotors 
mechanically 

Reverting to the particular case of the Westland S.55, 
to be built as a private venture but with good prospects of 
military orders, either Wasps must continue to be fitted, 
the Alvis company must evolve a more powerful version 
of the already well-developed Leonides, or, conceiv- 
ably, a unit such as the old Bristol Mercury or sleeve- 
valve Aquila might be rejuvenated The civil Aquila [V 
was giving 600 h.p. in 1939, and at the same time the 
Mercury IX gave 830 h.p. for a weight of 1,000 Ib. 


Details of the $.55 


A considerable amount of new information about the 
S.55 has been released, of which a digest follows. Addi- 
tionally, the layouts of the three alternative versions are 
illustrated. These three arrangements enable the S.55 to 
undertake normal commercial duties such as the carriage 
of passengers, air mail and freight; civil or military rescue 
and arnbulance work; and all normal communications, 
spotting and transport duties for the Services. It could 
also be adapted to carry depth charges or bombs. 

Because the passenger cabin is located directly under the 
main rotor, load may be added or removed without appre- 
ciably affecting the c.g of the aircraft. The dimensions 
of the cabin are 10ft long, 5ft 6in wide and 6ft high, and 
the total available space is 340 cu ft. The two-seat pilots’ 
compartment, containing dual controls, is forward of and 
above the main cabin and may be entered either from 
outside or from the cabin 

In the ambulance version illustrated, six stretchers in 
banks of three are indicated. All these can be loaded by 
the power-operated hoists installed near the pilot’s window, 
and a further two stretchers can be on-loaded by hand. 
Hoisting operations are easily observed and supervised from 
the pilot’s window, and it will be noted also that there is 
good rearward vision from the cockpit 

Contrary to fixed-wing practice, the first pilot normally 
flies from the starboard side. Instruments are provided for 
night and day flying, and panel grouping is in accordance 
with advice from numerous pilots. Red cockpit-lighting is 
provided for night flying, and the landing lamps are behind 
and below the cabin. Apart from their primary purpose, 
the lamps are controllable independently by pilot or co- 
pilot, and may thus be used for search and rescue opera- 
tons, 

By comparison with the $.51, the four-wheel landing gear 
gives improved stability for take-off and landing as wel! as 
during ground handling. The two nosewheels are fully 
castering and self-centreing. Reference was made last 
week to the availability of amphibious landing gear, with 
which successful tests have been carried out. 


A neat pilot-chosen cockpit layout is coupled with good all-round vision, 
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that the structure of the $.55 has been 4 
as possible, always with an cye on accessibility 
and case of maintenance. Double curvatures and complex 
structures have been reduced to a minimum, and a good 
example of accessibility is the enclosure of the nose- 
mounted engine within two non-structural doors. Gear 
box, clutch, transmissions and controls are all accessible 
by the removal of panels, and for example, the fan assembly 
can be withdrawn through a large door in the fireproof 
wall of the forward cabin. Access to the main transmission 
is from the pilots’ compartment, and w this instance the 
removable pancls are soundproof 
For overhaul, the main rotor head, transmission with 
accessories and complete hydraulic-servo-control system 
can, it is claimed, be removed and replaced within three 
hours. Additionally, every main component can be changed 
within 15 man-hours. In the supporting structure for the 
tail cone behind the cabin are the heating and ventilation 
systems and some baggage space. This compartment is 
aceessible from the outside as well as from the cabin. 


Interchangeability with the S.5! 

A considerable number of the components of the $.55 
are basically the same as those in the $.51, and many indi- 
vidual items are interchangeable. However, the new-type 
main rotor head is simpler in design, and, it is said, affords 
more immediate control response and greater stability and 
manceuvrability, in addition to an increased centre of gravity 
travel. Control is by a straightforward mechanical push/ 
pull system in which friction and vibration are practically 
eliminated by a servo booster. In the event of am hydraulic 
failure complete mechanical control remains. The rudder 
pedals, adjustable in reach, carry individual toe-brakes 

An aerofoil surface similar in action to the trim tabs of 
fixed-wing aircraft and controlled by the pilot from the 
cockpit, is located behind the tail cone. It helps to main- 
tain the optimum attitude for the aircraft and gives 
increased stability 

Both main and tail rotor blades are all-metal and should 
thus need little or no maintenance. The blades in each 
rotor are interchangeable ard those of the main rotor fold 
for storage or transport 

Normal fue! capacity is 150 Imp. gall, sufficient for 400 
miles, but for ferrying purposes additional tanks can be 
fitted which bring the range up to nearly 14900 miles 

In the American military version of the S.55 the Wasp 
S.1.H2 is fitted to increase performance at the higher aln- 
tudes. It gives a ceiling improvement of 3,000f: (915 m 
as a result of the higher degree of superchurging provided 


Detaits of the rotor head and power horst may be seen in thes photograph. 


WESTLAND SIKORSEY $6.55 
(600 Pratt and Whitney Wasp 340 


High spewed a: sea leve! 10 
speed at 70 per cont bhp at |, 000k 

Max rate of clim> a: sea level min $7 msec) 

Vertical rate of cliend at sea lewe! fe ome misec) 

ceiteng with ground effec 680 m) 

lang without grownd effect 288 m) 

ceiling (4 120 m) 

Fuel consumpeion (cruteng) 

Range (with reserve) 


(17) 


Gross weight 


Fuselage lengih 
Fuselage woth 
Height overa 
Mam rotor dia 
Tas rotor diameter (Diade-t1p carcie)} 
landeng gear cread 


meter (blade tip circie 


The empty weigh quoted above reters to the utility caben Len (roep 
type seats, basic soundproofing and radio equipmenm. The executive layout wih 
seats ievolves a weight of 175 ib Weghes of other 
tens of optional equipment are cabin heater and defroster 66'b metal amphib 
ious landmmg-gear, 385 power-operated hoiet, $4 Ib F-4A atcinude gyro, C 2 
ayrosye compass. and landing lights—— for might and Blind flymg--46 tb double 
(200 amp) generator, 10 
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FOR FLEET DEFENCE 


Flight and Production-line Studies of the Attacker Deck-landing Intercepter 
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20-mm British Hispano Mk. 5 guns, and—with its 

250-gullon ventral tank—having an ultimate range of 
nearly 1,200 miles, the Vickers-Supermarine Attacker 
F.Mk.1 deck-landing intercepter is assured of a welcome 
when it passes into squadron service with th: Royal Navy 
early in the new year. The recent flight studies on these 
two pages illustrate the Attacker’s remarkably clean and 
wholly attractive lines, and those showing phases of produc- 
uion reveal certain characteristic design features. 

Heading this page is a close-up of an Attacker on the 
production line. ‘The view is especially revealing in that the 
midships installation of the Rolls-Royce Nene turbojet, of 
5,000 Ib static thrust, is exposed. Although installation of 
an afterburner is feasible, aircraft of the initial batch do 
not incorporate this feature. On the right, work is in 
progress on the power-plant bay; the ducts leading from the 
laterally disposed intakes are of De-section. At lower 
left is an almost complete wing, with the tip portion in the 
folded position. Various attachment and inspection points 
are visible, as are the case and link chutes for the guns. The 
long-stroke undercarriage legs are of nre-retracting type 


ey of a Mach number of 0.825, armed with four 
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Canberra Production .. . 


“HERE has been much good news 
about the English Electric Canberra 
during the last week. Production is to 
be greatly stepped-up with the aid of the 
A. V. Roe, Handley Page and Short 
Hrothers and Harlarsd companies, English 
Hectic, which has already commenced 
production, is also reported to be taking 
over an extensive factory near Blackburn 
in connection with Canberra manufacture 


., American Interest 


COORDING tw Aviation 
America the Canberra mw a “ dark 
horse with bright performance” in the 
eyes of American Air Force senior officers 
at the Pentagon, and it seems that it is 
an odds-on favourite in the competition 
for a new aircraft for light-bomber / troop 
support duties. A fair-sized order might 
be given for the Canberra, and the num 
ber would be made up with another onder 
for one of the three American types in the 
running: the three-jet Martin XB-S1, the 
earlier four-jet North American B-45 and 
the slower piston engine-cum-jet AJ-1l 
produced by the same company 
It is rumoured that a Canberra is 
shortly going to America for tests by 
U.S.A.F. pilots 


Week of 


Far East Assignment 
( N ‘Tuesday last the Art Editor of Flight, 
John Yoxall, left Lyneham in an air 


craft of 
to RAP 


Transport Command for a visit 

and R.A.F. Regiment units in 
the Far East. The trip will take three 
to four weeks, of which eight days will 
be taken up by travelling to and from 
Singapore In addition to seeimg the 
units Operating against the bandits in 
Malaya he hopes to go on to Hong Kong 
and Japan 


MAIDEN TAKE-OFF 
airfield last week on its first flight 
on the runways et Hurn 
John 


The prototype Vampire 


On the right is Mr, john Wilson, who was at the controls. 
Cunningham's second pilot during the first flight trials of the Comet 


UNLOADING : 
North Korea 
land in a close group in the dropping zone. 


Festival Helicopter Service ? 


| I is learned that plans have been made 

amd licences have been applied for in 
connection with a helicopter service to 
be run between Paris, Le Touquet and 
London during the Festival of Britain 
Ten Hiller helicopters are likely to be 
used, eight being in daily service. A 
48-hour visit to L andthe 
Festival for dollar passengers is the aim 
Many approvals will be needed—from 
the Board of Trade, M.C.A., B.E.A. and 
so on—but as a start the A.R.B. is pre- 
pared to recognize the American certifi- 
cation of the aircraft for carriage of 
passengers. 


Helicopter Lecture 


( N Saturday, November 25th, Capt. 

J]. S. Fay, of the B.E.A. Helicopter 
Unit, is to read before the Helicopter 
Association a paper entitled Some Present 
and Future Aspects of Helwopter 
Pudoung Capt Fry has concerned 
himself with the problems of flying heli- 
copters, the good and the bad points, the 
desirable and the undesirable. His lec- 
ture should prove most valuable 


Trainer is seen takirg off from Christchurch 


During this 25-minute test, two check landings were made 


He was 
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Paratroops tumble from Fairchild C-119 Packets during a recent landing in 
Jumping in quick succession through the open rear fuselage of the aircraft, they 
The Packets’ high angle of incidence is noteworthy. 


Light Aireraft in Antarctica 


At the United Service Iastitut 
won in London on November 15th, 
5/L. G. B. Walford showed an excellent 
colour film taken during the British- 
Scandinavian Expedition to Queen Maud 
Land, when a flight of two R.A.F. Mk. 6 
Austers was successfully employed as a 
reconnaissance unit to the Norse! (see 
Plight, March 30th, 1950). The film was 
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MILES 


WORLD TOUR (1950) WITH THE 


Handley Page 
ARATHON 


On {4th January, 1950, from the Blackbushe 
Airfield, the first production-type Handley Page 
Marathon | Aircraft (G-ALUB) took off for a 40, 

miles sales tour to the Southern Hemisphere— 
equalling am airline operational period of 600 hours. 


From start to finish (2nd May) no trouble of any 
kind was experienced with the Palmer wheels, tyres, 
brakes, Silvoflex flexible pipes, etc. The pilot (Mr. 
Hugh Kendal) and his officers paid special tribute 
to the landing gear. which was considered to have 
put up a spectacular performance because so much 
more was asked of the standard Palmer Components 
than is normally expected 


250 landings and take-offs were made at aero- 
dromes in temperature extremes of 30°F (Bagdad) 
and 110°F (Calcutta). The amazing performance of 
the Palmer tyres is evidenced by the fact that 
the runway surfaces included concrete, tarmac, 
bitumen, steel plates, coral, asphalt, turf, oiled 
strips sand, etc 


PALMER EQUIPMENT ON 
MARATHON ! 


Main Wheels, Tyres and Brake Assemblies (4) 

Nose Wheel and Tyre 

C.11 Pneumatic Rams (4) 

706.8 Brake Contro! Units (2) 

C.43 Pneumatic Control Unit 

C.25 Nose’Wheel Ram 

Silvoflex (fireproof) flexible hose assemblies in the fuel, 


oil, pneumatic and Graviner systems of the four 
de Havilland ‘Gipsy- Queen’ Series 702 engines. 


THE PALMER TYRE LIMITED 
Penfold St., Edgware Road, London, N.W.8. 


WHEELS - BRAKES 


SILVOFLEX 
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taken by the flight's second-in-command, 
F/L. H. M. T. Tudor, D.F.C. In an 
informal lecture on the film, $/L. Walford 
said that the use of light aircraft in such 
ventures was well worth while provided 
that their shortcomings (c.g, their vulmer- 
ability on shipboard, and their inability 
to operate in thick weather) were borne 
in mind. They could “more than carn 
their keep” of used for local visual recon- 
naissance to assist the ship to find her way 
through pack ice; for local photo-recon- 
naissance; for search and rescue; anc for 
supply-reinforcement of sledging parties. 
He discounted their use for actual explora 
hon, surveys and mapping 


Paris Show Date 


"THE Paris Show will be heid next year 

from June 15th to July Ist. Small 
urcraft, engines and ancillary equipment 
will be exhibited in the Grand Palam and 
an international flying display will be 
staged at Le Bourget 


Guns for Dutch Meteors 
TH Hispano-Suiza Company is to 
open a factory in Holland to pro 
duce guns (presumably of the standard 
20 mm pattern) for Meteors built under 
Icence for Holland and Belgium by the 
Fokker Works. The new factory, which 
will employ 500 workers, is not expected 
to be in full production before 1952 


Seore of Bulls 


CLAIMED to be a record weight-lift of 
4 live cattle, 20 bulls were recently 
transported in one flight by a Bristol 
Freighter of A.N.A. over a distance of 
100 miles in ‘Northern Australa The 
whole operation of loading, flight and 
unloading took only two hours, as against 
three weeks for driving the animals over 
land. The vost worked out at 30s a 
head, the bulls being carned as a “ back 
load.” 


Unanimous Opinion 

YORTH Korean prisoners have con 
4 firmed the U.S.A.P. evaluanon of 
the Lockheed F-80 Shooting Star as “a 
superb weapon for close support.” A re 
cent statement by Lt. Gen. Stratemeyer, 
American Far East Air Force commander, 
revealed that “More than 2,000 Com 
munist prisoners, from colonel to private, 
have been interviewed and the sifting of 
these reports produced one inescapable 
conclusion: our jet fighter is the most 
effective and the most feared weapon we 
have employed against the North Korean 
military machine’ 


FOR EXPORT 


FIRST AND LAST 
rototype Fulmer Merlin 30}—the first 

Specification. tt has been modified to carry thr 

only surviving exemple of 602 Fulmers built 


Still flying from the Fairey 


Siam Survey 


“THE Government of Siam has awarded 

to Hunting Aecrosurveys, a cen 
tract, put out to international tender, for 
aerial photography and mapping of some 
15,000 sq km in Central Siam. In addi- 
tion, a large-scale survey fer a new rail 
way has been ordered. A Percival Survey 
Prince is being used for the operatian; 


NEWS IN 


N R. G. R. SHAW, until recently en 
4 gimecring manager at the B.O.A( 
flying-boat base at Poole, is jo.ning Pest 
Control, Lid., Bourn, Cambridge, as 
general manager 

e 


The Avro Ashton high-altitude research 
yet aircraft, demonstrated for the first 
tuume at Farnborough Exhibition, has been 
equipped with the Sperry Gyrosyn Com 
pass Type C.L.2 


Unique among industrial directories 
published to promote Britain's export 
trade, in that it shows a substantial cross 
secuon of the most important producers 
of British goods, is the F.BI. Register o 
British Manufacturers, 1950-51 Pub 
lished at 42s by Kelly's Directories, Lid 
in conjunction with Iliffe and Sons Lid, 
it comprises 852 pages 9iin»*7/lin) of 
information 


This Bristol Fighter has flown to Sydmey—by B.0.A.C. and Qantas. A model 


replica of the aircraft used during the 1917 Allenby campeoign by Capt. Ross Smith, it was mode 
by Rolls-Royce, Ltd., and presented to the Australian War Museum, Canberra. 


Company's airfield at White Waltham, this 4 the 
Naval eight-gun fighter, developed from a 1934 
e¢ people (insteed of two) and is th sught to be the 


already on its way to Bangkok, «3s 
equipped with a Smith’s auto 
pilot monitored by a Hughes G.3 mag 
netic gyro compass Iwo Wilhamson 
Eagle IX electrically controlled survey 
cameras are being carried 

The expedition manager is Capt. J]. H 
Saffery, D.S.O., chief pilot of the com 
pany, and included in his crew is Mr 
J. S. English, chief photographer 


BRIEF 


Flameproof relays and automat 
switchgear for 


ippucations are 


ndustrial and research 

llustrated in a leaflet 
from Londex, Ltd, 207, Anerley Road 
London, S.F.20 


From an American firm of consulting 
engineers, Amman and Whitney, 611 N 
Broadway, Milwaukee, Wisconsin, comes 


a brochure enutled Cost of Long-span 
“oncrete Shell Roofs Iustrated is a 
hangar, for American Aulines, with two 
257-ft spans 
To the list of contributors of sero 


nautical articles in the Bntanmca Book of 
the Year, 1950, (reviewed in Flight of 
November 9th) should be added the name 
of G. D. H. Linton, formerly Press Officer 
at London Airport: he is responsible for 
the sections on European a:rports and ona 
air taces and records 
Before Maj. P. L.. Teed’s recent R.AeS 
lecture at Belfast (see p. 428 of Flight last 
week) a special prize awarded by the 
Socety for the best work by a student of 
the Belfast College of Technology was 
presented by Major G P. Hulman, 
(..B.E., Director of Construction and Re 
search Facilities, Ministry of Supply, and 
president of the R.AcS The recipient 
was W. |. Hanlon 
Claimed to be the first of its kind 
this country, new high-speed machinery 
has been installed-—at a cost approaching 
£20,000-—in an extension w the Holm 
firth, Yorks., mills of T. and J. Tinker, 
Lid. Its purpose is the preparation of 
yarns from which the firm's Tinkertex 
fireproof and mothproof fabrics are made 
Specially witable for aircraft upholstery 
and curtaming, these materials are, it 
stated, the subject of large orders received 
during and since the $.B.A.C. Show, at 
which the makers exhibited 
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SELACHIAN 
SELECTION 


The Douglas XA2D-i Skyshark - 


ParT Il : Design and Performance 


This view of the Skyshork with wings folded accentuates 
the dimensions of the Aeroprodscts counter-rotating 
airscrews ; they absorb 5,500 


By STANLEY H 


and control requirements for carrier-borne aircraft 
must be unusually severe, considerable research and 

development have gone into this side of design, some of 
which can be diagnosed from a study of the Skyshark’s tail 
ensemble. Thus, to obtain the desired elevator control forces 
an electrically operated adjustable incidence stabilizer 1s pro- 
vided for longitudinal trim. This permits the choice of a 
stnaller elevator area, the combination of short elevator chord 
and shielded-horn-type acrodynamic balance at the ups 
giving lighter stick forces than would be possible with a fixed 
stabilizer and tab-trimmed elevators. We are returning, in 
fact, to the practice of 30 years ago—-the days before the 
servo trim-tab came into vogue 

Positive stability and effective control in the lateral-direc 
tional sense are also virtues greatly to be desired in shipboard 
aircraft. However——as in the realm and relations of genus 
homo—such virtues are seldom obtainable without accom- 
panying vices in some degree or other, and so the final result 
is never quite the immaculate conception it promised to be 
on the designer's doodle-pad. This is plainly the case in low- 
wing acrodynamics apphed to carrier aircraft, where the 
choiwe of dihedral angle is something of a compromise be- 
tween the requirements of low and high speed—from 
approach and wave-off conditions to the vertical dive case 
The required dihedral to pick up a dropped wing with 
either ailerons or rudder close to the stall may be excessive 
for high-speed dives where application of the rudder gives 
excessive roll and yaw. Conversely, if the wing dihedral 1s 
too flat, instability in roll will probably show up when the 
wing flaps and landing gear are pulled down 

Based on extensive wind-tunnel and flight research during 
the development of the Skyraider, the wing dihedral of the 
Skyshark remains the same at 6 deg, but the vertical loca- 
von of the horizontal tail has been lifted, in effect, by the 
mtroduction of a 10-deg dihedral. Judging from the big 
‘top-hamper” sail effect of the vertical tail, the rudder 
power looks adequate down to the stall, while the low taper- 
ratio of O.S and zero sweep of the wing should contribute 
towards effective aileron control throughout the speed range 
Seeing that the Skvraider has positive stability, and excel 
lent control characteristics from the stall to a terminal 
velocity dive, and that the two types have similar wing-tail 
configurations, one may confidently expect the Skyshark to 
live up to its lineage 

One noticeable external change resulung from the turho- 
prop combination shows up in the fuselage lines. Although 
of characterisic Skyraider shape terminating in a deep ver- 
tical knife-edge, the effect has been accentuated in the Sky- 
shark by a big increase in depth and effective fin area aft 
of the wing. This increased vertical keel surface behind the 
c.g. 18 Necessary, of course, in order to counteract the de- 
stabilizing influence of the lengthened nose, forward cockpit 


oe oa con in the nature of nautical things, the stability 
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EVANS, FRAeS, AFIAeS 


ast week Stanley H. Evons described the general layout of the 

Douglas Skyshark (Allison T-40 dual turboprop) and its development 

from the Skyraider family. in this continuation he discusses certain 

aspects of stability and contro! suggested by the design, and makes 

some performance estimates. The word “ selachian,"’ incidentally, 

means ‘‘ belonging to an order of fishes represented by the sharks 
and roys.’ 


blister and large airscrew-blade “ finnage.” It may be just 
another dogmatic speculation on our part, but we suspect 
that this particular form of rear fuselage, with its smoothly 
integrated dorsal finning, induces a more effective weather- 
cock yawing action than the appendix type of dorsal fin sit- 
tung atop a bluff rounded body. Albeit dorsal finning remains 
an elusive art—a blend of inspiration and desperation 

Hydraulically operated wing flaps of 40 per cent span by 
25 per cent chord are of the Handley Page - N.A.C.A. single- 
slotted type having externally mounted plate-type hinges, 
which permit a large slot-gap when the flap is deflected 
These hinges, while they openly violate the founding rules 
of the S.P.C.A., are clearly innocuous among the rest of the 
Christmas-tree decorations that seem fated to adorn the 
wings of most aircraft in the fighter-bomber category. It 
is astonishing, indeed, to note what can be hung on the 
lower surface of a wing in the way of bombs and rocketry 
without, apparently, impairing the performance too severely 
(One is tempted to conclude that the airstream has developed 
the human trait of taking the line of least resistance; by 
crowding the flow over the upper surface, the lift may actu- 
ally be boosted more than the drag!) 

The air brake of the Skyshark is also operated off the 
hydraulic system, the brake flap being a quick-opening single 
panel mounted on the bottom of the fuselage just aft of the 
wing—similar in principle to the petaloid-type aft-fuselage 
air brakes first developed for the Skyraider. (The latter, how- 
ever, has additional panels on the fuselage sides.) Douglas 
studies in this field of design have also encompassed wing 
brakes or spoilers, reversible airscrews and parachutes; and, 
as a matter of historical fact, the first U.S. dive-brake wing 
installation was evolved at the Douglas, El Segundo, plant 
(then the Northrop Division of Douglas) in 1935, being in- 
corporated as double split perforated flap pancls on both 
wing surfaces of the Northrop XBT-1 naval dive bomber— 
the primitive me ber of the long family line 

But, weighing up the virtues and vices again, the fuselage- 
tvpe air brake has certain advantages over the wing-type 
spoiler. Actually, wing spoilers mounted well forward on 
the upper surface have a very high drag effect-—as much as 
twice that produced by the aft-fuselage type for the same 
deflection angle. Offsetting this virtue, however, are a couple 
of vices; namely, greater structural difficulty in mounting on 
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the wing and buffeting from the spoiler effect with conse- 
quent poorer control in a dive. Contrariwise, the fuselage- 
type brake has practically no adverse control effect in a dive, 
the wing lift is entirely unaffected, and longitudinal wim 
changes are negligible. Although originally devised as a de- 
celerator in dive bombing, the air brake has proved itself 
invaluable for manceuvring in combat and formation flying, 
and in rapid jet-downs from altivade. 


Punch and Performance 


Like the Skyraider, the Skyshark carries its offensive 
punch of bornbs, rockets or torpedoes on external wing 
racks instead of in a bomb-bay; however, to mitigate some 
of the parasite effect, serious attention has been directed to 
cleaning up the bomb racks in anticipation of a new stream- 
lined 72,000 Ib bomb, a combination which is estimated to 
be worth an extra 50 knots. (The acrodynamic motif 1s 
well trought out in the accompanying sketch.) Douglas 
engineers prefer the external armament arrangement, claim- 
ing that it permits a more flexible combination of bombs, 
rockets, torpedoes and droppable fuel tanks. They argue 
that the combat radius would have been no greater with 
internal bombs, for, while the latter arrangement gives a 
higher speed in approaching the target, the external scheme 
is faster after the bombs are released. Accessibility, no 
doubt, also played a big hand in the eventual arrival at 
this decision 

The external bomb racks on the continuous inner wing 
panel are designed to accommodate either three 2,000 Ib 
bombs, three 1,300 Ib 11.75 in Tiny Tt rockets, or three 


Coniferous comporison : a conventional bomb and the new stream- 
lined 2,000-pounder, intended to simplify the “ Christmas-tree 
problem in strike aircraft. 


2,100 Ib torpedoes. Alternatively, three 300-U.S. gal 
jettisonable fuel tanks can be mounted on these same racks 
Normally, eight 5 in rockets are carried in launchers on 
the folding outer wings, but provision is made for additional 
rocket clusters. Defensive armament consists of four 
20 mm cannon mounted in pairs at the outboard extremities 
of the inner wing close to the fold hinge, where the guns 
are readily accessible for servicing—-especially so when the 
wings are folded. 

No official weight-and-performance data have been 
divulged, other than the somewhat nebulous news that the 
bornb load is almost 50 per cent greater than that of the 
Skvraider, while the fuel consumption per pound of bomb 
per mile is substantially the same—a comparison which 
signifies a considerable jump in performance efficiency 
To drive home the case for the turboprop still further. 
Douglas suggest that a contemporary turbojet design to 
accomplish the same mission would consume about four 
times the fuel. (Turbojets, of course, show up badly 
in this respect at low altitudes.) But in this specific 
case, the clinching argument in favour of the turboprop 
finally boils down to take-off performance, since the high 
static thrust of the T-40 engine permits the Skyshark to 
operate from even the smallest (CV-55) type carriers with 
ample deck-length margin as either fighter or bomber 
Fully loaded for a bombing strike, the Skyshark takes off 
in roughly 330 ft, whereas its turbojetted counterpart wou!d 
probably use up more than double this length. 

To fill in the official vacuum, the airscrew side of the 
industry-—rushing in with blades to grind—has come forth 
with some exuberant claims in the American aviation press 
concerning the top speed of the Skyshark and the prowess 


ass 


of its turboprop. While this form of turbopropaganda soon 
drops back into the ocean by the weight of its own satura- 
tion, it tends, unfortunately, to mask the real mera of the 
airtrame designer's contribution. Starung with a modest 
550 m.p.h. equipped with the present 14 ft Acroproducts 
airscrews, the speed indicator quickly shot up into the 
600-700 m.p.h. zone with the promise of “improved pro- 
pellers” of the thin-bladed transonic variety—presumab'y 
reaching transcendental efficiencies. Needless t say, none 
of this wistful thinking can be charged to engincers of th 
calibre of the Douglas (El Segundo) design staff headed by 
E. H. Heinemann—to whom, we might say, we are pers 
ally indebted for much of the factual background of this 
causerie. A few clementary performance computanons w:!l 
point up the progress made on the airframe side 

Using sea-level top speed merely as a convenient acro 
dynamic yardstick, an approximate idea of such can easily 
be diagnosed from the published dimensional data and the 
known power potential of the T-40 engine. The tmke-off 
gross weight, as usual, is the mystic symbol in the equation, 
since it depends upon whether the aircraft is being used 
as a short-range fighter or longer-range bomber The 
design gross weizht of the Skyraider has been officially 
quoted at 16,500 Ib and that of the Skyshark as approxi 
mately 17,000. However, in the overload condition for a 
long-range bombing strike, our own estimate of the respec 
tive gross weights has been assumed as standing at 22,00K 
and 23,000 Ib, with corresponding take-off powers of 2,70 
and 5,500 b.h.p 

Study of a three-view layout of the Skyshark (see Part | 
gives the following approximate overall dimensions and 
areas: wing span, 50 fr; length, 42 ft; height, 15 ft; and 
net wing area (excluding body gap), 350 sq ft. From this 
basic design-pattern, the aerodynamic characteristics fal! 
into shape with an effective aspect ratio (based on a net 
span of 45 ft and a span efficiency factor of 0.90) of 5.2; 
and a minimum parasite drag coefficient varying from 0.018 
to 0.022, according to the wing armament or cleanliness 
oomlinoen. Maximum propulsive efficiency with present 
airscrews has been assessed at 0.83. In the clean-wing or 
fighter condition (W-<—17,000 Ib), standard performance 
procedure turns up a sei-level top speed of approximately 
470 m.p.h., while in the bomber condition with full wing 
decorations (W 23,000 Ib), the top speed drops off tw 
roughly 440 m.p.h Thus, in relauon to the newspaper 
flights of 550 m.p.h, the “credulity coefficient” stands 
at O.80 

Unhappily for the engineer, this kind of over-starement 
gives an entirely false impression of the real gain achieved 
on the airframe side, since the performance of the Skyshark 
must be compared vuis-d-ts its predecessor, Our own 
estumate of the Skyraider’s top speed in the bomber condi- 
tion (W- 22,000 Ib) is 315 mp.h., assurning a parasite 
drag coefficient of 0.028 with the older-type bombs and 
racks, and a propulsive efficiency of 0.85. If now the 
5,500 h.p. of the T-40 could be substituted for the 2,700 h.p 
of the Cyclone, the maximum speed of the Skyraider would 
be raised to roughly 400 m.p.h. The gainful increment of 
40 m.p.h. (440 - 400) obtained from the Skyshark is thus 
a fair measure of the inyprovement achieved purely through 
aerodynamic spit and polish; and this is quite apart from 
the big increase in military load. It represents, in fact, 
the airframe progress as distinct from the bigger pull of 
the turboprop combinution. 

A final interesting point to note is that should the air- 
screw designer raise his propulsive efficiency from 0.83 to 
0.92 (as promised for thin blades), the wp speed of the 
Skyshark would still be only 455 m.p.h. Clearly, then, the 
600-700 m.p.h. band of the airscrew spectrum is still some- 
thing of a rainbow vision insofar as current turbopropped 
aircraft are concerned. None the less, the Skyshark can 
stand squarely on its own merits, for it not only has all the 
airmarks of a rugged successor to the Skyraider, but in the 
writer's opinion it marks a definite step forward in the naval 
aircraft design art. “No gingerbread” has long been the 
established design philosophy of its designer, but unless our 
slide-rule deceives us, the Skyshark has plenty of perform- 
ance ginger and may well turn out to be bread upon the 
waters for Douglas. 
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Six Long-range Exercises by 


Staff and Students of the 
RAF. Flying College 


PLIGHT, 23 November 1950 


“Aries 1’ which last Friday completed a 
25,000-mile circuit of the world, is seen at 
Manby on its return to the College 


illustrated with 


drizzle at 1500 hr last Thursday, November 16th. It 
had been away since October 18th, carrying students and 
staff of the Royal Air Force Flying College on a 10,000-mile 
tour of liaison with the Royal Canadian Air Force, and made 
its touch-down exactly on schedule 
Two minutes later, as RF362 taxied round the perimeter- 
track to the spot near the control-tower where the Commandant 
(A. Cdre. A. McKee, C.B.E., D.S.O., D-P.C, A.F.C.), wives 
and families—and “Customs "-—-waited to receive its crew, a 
second Lincoln landed in completion of a similar mission 
By 1430 hr the following day four more College aircraft had 
arrived and the process of extracting and analysing information 
from the experiences gained in six simultancous long-range 
liaison flights had begua 
The charter of the R.A.P. Flying College, which was formed 
last January to combine and concentrate the work of the three 
Empire Schools (of Flying, Navigation and Air Armament) stated 
that selected officers would be given “ a practical course in flying 
rn all-weather conditions, and in navigation and the use of 
weapons, so that they will be able, by their own knowledge 
and example, to train those under them in the most effective 
re of aircraft as weapons of war.” 
An ambitious aim— which could not succced if static, acadernix 
mcthods of instruction only were used. “Practical” is the 


[ INCOLN RF362 landed at Manby in typwal grey English 


Blight” 


Photographs 


Thus i was jad down that students of the 
College sbould visit “appropriate research and development 
establishments and Commonwealth and Allied Air Forces.” Such 
visits, of which the six flights reported here stand as a com- 
bined example, are undertaken in the third phase of a 48-week 
course, which, incidentally, takes 32 officers holding permanent 
commissions as squadron leaders of wing commanders. Of 
these, 28 are normally pilots and four are navigators; and a!! 
are highly qualified and in current flying practice 

College staff officers, as well as students, flew on all six 
missions, for they, too, require the valuable background of 
experience offered thereby. Incidental, but important, oppor 
tunities of these primarily educational flights were those oi 
exchanging the knowledge and opinions of the air forces con 
cerned through the best possible medium—personal contact 
between practical airmen. Each aircraft carried a team secretary 
who will submit the collated experience of each aircrew-member 
in a single report, thereby ensuring that knowledge gained in 
a personal way will be studied and applied from a broader 
viewpoint 


operative word 


600 Flying Hours 


The six flights—made by five Lincolnms and a Hastings— 
entailed some 600 hours in the aur and covered a total distance 
of 100,000 miles, crossing 17 countries. Their interest is found 
mainly in the places visited and the people met by the crews 
on their travels; the trouble-free and punctual schedules flown, 
though incidental, reflect the excellence of the aircraft, their 
flying crews and the small, hard-working Manby ground staffs 
they carried 

The first aircraft to return was, as mentioned, Lincoln RF362, 
captained by S/L. R. 8. Radley, DFC It had left Manb; 
on October 18th and made its way, via Keflavik, Goose Bay 
and Ottawa, to Edmonton, the base of the R.C.A.F. Winter 
Experimental Flight, where the crew learned of the problems 
of cold-weather flying faced and overcome by the Canadians 
They were able to study a newly completed analytical report 
on Exercise Sweetbriar, a recent R.C.A.F.-U.S.A.F. combined 
effort under Arctic conditions. At Whitehorse, temperatures of 
“40 below” were encountered and the Lincoln's engines re 
quired several hours’ pre-heating to ensure starting Matters 
of general Service interest were discussed at a number of 
stations, including the Canadian Central Flying School at 
lrenton, and members of the team delivered lectures to the 
RCAF. They toured the National Research Council 
laboratories at Ottawa and saw at work the well-known icing 
research North Star Rockciifie Ice Wagon, which recently visited 
this country. A similar programme was undertaken by a second 
Lincoln, RF380, captained by S/L. E. W. Tacon, M.V.O., 
D.S.0., D.F.C., A.F.C. (a former C.O. of the King’s Flight), 
which left Manby, and returned there, at the same times 

Next back at Manby, at 0930 hr on Friday, November 17th, 
was Lincoln RF358, flown by S/L P. A. H. McKeand, D.S.O., 
D.F.C., AF.C., which had flown direct from Gander in just 
over ten hours. On this last lap its air-speed indicator failed 
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Examples of the cold-weather clothing developed by the RAF. at 
Farnborough and tested in Northern /atitudes by three of the Manby crews. 
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(Above) A. Cdre. McKee, the Commandant of 
the College, greets one of the captains, S$/L. 
McKeand, on his return from Alaska, 


(Above, right) Touching down ot Mandy 
Lincoln RF 362, the first aircraft to return. 


(Right) This Hastings flew 26,000 miles on its 
visit to Australia and New Zealand. 


just after take-off bur S/L. McKeand rigged up a miakeshift 
pitot tube which projected from the fuselage to give readings 
correct to within five knots for the whole trp, with the aud 
of occasional manual de-icing. This Lincoln left the College on 
October 19th for a tour—of American bases in the Arctic Circle 
-—which probably discovered more techniques of twpical 
interest than did any of the other flights. The crew visited 
fighter, bomber, rescue and weather-reconnaissance stations 
operating regularly under sub-zero conditions and were as one 
in their admiration for the drive and boldness with which the 
Americans are tackling the many problems involved. Two of 
the navigators and the captain flew over or near the geographical 
Pole in RB-29 reconnaissance aircraft of a weather squadron 
based at Elmendorf Anchorage 

The unit concerned sends a met. flight to the Pole every 
other day, flying for 18 hours at 18,000ft, and has logged nearly 
400 sorties of this type without losing an aircraft. On alternate 
days, similar flights are made along the Aleutian chain of 
islands 

The navigators were, of course, particularly interested in 
the grid system of navigation and the sun-compass recently 
adopted to overcome the former impossibility of position-fixing 
during the long twilight period. This mstrument polarizes the 
light of the sun below the horizon and focuses it into a peak, 
accurate within a degree, from which position may be calculated 
and the gyro monitored accordingly 


Cold-weather Clothing Tested 


Like the crews of the Lincolns which visited Canada, the 
Alaskan team wore cold-weather survival clothing developed 
by the R.A.F. Institute of Aviation Medicine at Farnborough. 
Practical tests gave encouraging results—suggestions brought 
back were for minor modifications only—and in some ways our 
Arctic clothing proved more effective than that of the U.S.A.F 

The fourth “flock” (College designation for the flights) to 
return was Lincoln RF4)5, which landed at 2 p.m. on Friday 
afternoon. It was captained by W/C. D. C McKinley, D.P.C., 
A.F.C., and left Manby on October 20th, replacing the former 
Armament-School Lincoin Thor II, whose departure the pre- 
vious day was held up by unsetviceabiliry. W/C. McKinley's 
team visited all the major experimental stations of the U.S.A.P. 
and U.S.N., including Platuxent, Wright Patterson, Edwards 
(at Muroc Dry Lake) and Eglin. 

Of these centres, Muroc had the greatest practical appeal, 
for almost-daily supersonic flight is but one of the advanced 
testing activities centred on its seven-mile natural runways. 
Onher interesting sights were formnd at Eglin, the Air Proving 


holding sia 
Brabazon-size B-36 bombers) in which are produced any con- 


Ground, including a giant hangar (capable of 
diuens of temperature and humidity The team’s expernences 
were not enurely static and the U.S.A.P. enabled some of us 
members to fly a B-45 ject bomber, two jet fighters (FP -80 and 
F-86) and the new North American T-48 trainer 

The elongated silver nose of Aries II], which landed at 
Manby at 1405hr on Friday, held a tank for extra fuel to 
assist this modified Lincoln on its 28-day, 25,000-mile flight 
round the world The Ares held 4,600 gallons; the othet 
Lincolns carned wing and bomb-bay tanks of over 4,000 
gallons’ total capacity Ares set off for Khartoum on 
October 20th and arrived 144 hours later to break the previous 
non-stop record for this journey (17hr) set up by a Commando 
of the Egyptian Aw Force. The aircraft's second hop carried 
it to Mauritius, whence it set off for the first west-east crossing 


of the Indian Ocean, using pressure-pattern navigation for 
the 3,200-muile journey to Perth Shortly after take-off the 
artifical horizen failed, but Set. Rowden, the instrument 


repairer, installed another im the startling ume of 1) minutes 
Having reached Western Australia in less than three days’ 
elapsed ume, with two very brief pauses separating the three 
long stages, the crew of Anes appreciated the less strenuous 
li-day tour of RAAF. stations (plus a meeting with the 
M.C.C. cricket team) which followed. Keeping two schedule, 
they flew to San Francisco via Nandi (Fiji) and Honolulu, and 
thence back to Britain by way of Bermuda. Ares was cap 
tained by S/L. J. C. T. Downey, D.F.C., and its crew included 
Le. Cdr. D. B. Law, who led a Naval aerobatic tour of the 
United States two years ago, and Lt. Col. Knobloch, U.S A.P 

Hastings 1G617, which landed half an hour after the globe 
girdling Lincoin, had actually made the longest flight (about 
26,000 miles) of the six. S/L. Smith, a Canadian, captained 
the aitcraft (which carried a total of 18 aircrew and ground 
crew) and G/C. C. G. Lon, CBE. DS.O., DFC. was the 
team-leader. The Hastings set off for Darwin on October 18th, 
arriving five days later via Malta, Habbaniya, Mauripur, 
Negombo and Changi (Singapore The aircraft behaved per 
fectly: “ There were no snags and we kept right to schedule,” 
said S/L. Smith. It travelled 5,000 miles over Australia and 
New Zealand before returning to Britain by the same route 
on November !0th, and the major Australasian Service stations 
were visited. Mutual problems—both technical and adminis- 
trative—were found and discussed with the two relatively small 
but “keen and up-to-date” forces; it might be safe to say 
that hosts and visitors benefited alike from this pleasant and 
successful mission 
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Helicopter 
Reliability 


Maintenance at } Man-hour 
Claimed 
for Hiller 360 


per Flying Hour 


The 1950 Hiller helicopter for agricultural 
duties, showing the new cylindrical tanks 
apable of holding over 80 gallons of fluid. 


requirements of the Hiller 360 light helicopter con- 
tains some interesting figures based on the accumu- 
lation of facts from a wide variety of Hiller operators. It is 
pointed out that, in the compilation of the report, there 
was a wide variation in the man-hours required for mainten- 
ance operations, this being a function of the varying experi- 
ence of mechanics, auxiliary maintenance equipment avail- 
able, and “ progressive " maintenance undertaken 
In deriving operating costs, an average of 0.66 man-hours 
per flying hour was used, but subsequent improvements to 
the serviceability of the Hiller 460 tend to indicate that this 
figure is high, and that the average will be closer to 0.5 
man-hour maintenance per flying hour. On this basis, the 
operation of a single helicopter in most circumstances will 
not warrant the employment of a full-time mechanic and, in 
fact, one would be needed only for relatively high utilization 
figures involving two or three Type 360 helicopters. The 
present standard of manpower requirements is as follows : — 


Man hours 
Aircraft Engine Total 
5 
28 
40 
$6 


A oie recently issued on the maintenance 


* inctudes top overhaul of engine 

' includes engine exchange for major overhau! and transmission imspect-on 

Most of the operations undertaken at the 25-hour checks 
need not be handled at one time, and it has been found 
practicable to operate the helicopter normally and under- 
take the operation of such a check during non-flying ume 
on two or three consecutive days. 

Further analysis of the various checks required for 
different annual utilizations indicate that the maintenance 
day requirements can be tabulated as follows 

Days required for : 
Hours flown per year 


400 hours 
$00 hours 


* Only required if Milter 360 operation is such that no time i available during 
day for checks his occurs rarety 

Minimum ovt-ol-service time for 100, 390- and 600-hour checks 

It is significant that for 1,000 hours’ operation per year, 
the aircratt would be unavailable for service on an average 
of only one day per month, provided that the 25-hour 
checks could be handled in the manner suggested. In actual 
practice, it is cClaamed, there have been numerous occasions 
when these helicopters have operated for months on end 
without undergoing any maintenance other than occasional 
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checks by the pilot. At the end of these 100- and 200-hour 
operational periods, the most careful inspection has indicated 
that no significant problems are likely to be encountered. 

The study of maintenance materials was handled in a 
somewhat different manner from that outlined for mainten- 
ance man-hours, and lists were compiled covering every 
item which could possibly have to be replaced at the end 
of certain operating periods. The figures are thus conserva- 
tive in that they embrace the maxnnum possible replace- 
ments rather than those indicated by experience. 

All estimates on the engine include the assumption that 
an engine ¢xchange will be effected at the end of 600 hours’ 
operation. For such cases, where the engine overhaul is 
handled by the operator’s personnel, it has been found that 
the material costs average $250 (£89), and that the labour 
requirement is 120 man-hours. This figure has to be com- 
pared with the allowance of $1.25 (9s) per flying hour, or the 
$750 (£268) for engine exchange at the end of 600 hours. 
The costs of engine parts for other operations are respec- 
tively $12.16 (£4 7s) at 100 hours and $54.32 (£14 10s) at 
300 hours. 

In addition to the above amounts, an allowance of $0.20 
(1s 6d) per hour is made to cover those small items which 
have to be replaced occasionally in between major overhaul 
periods. Averaging out the above figures, it would appear 
that an allowance of 3s per operating hour is ample to pro- 
vide a reserve to purchase all engine parts and supplies 
which could be required, with the exception of those in- 
volved in major overhauls. 

The helicopter itself has the following parts costs : — 

check $3.18 (C1 Qs 

check $70.17 (€25 Is 
> check $865.37 (£309 2s. 2d) 
check $1,165.77 (4416 7s. 2d.) 

Again averaging these figures for the annual operation of 
the Hiller 360, and adding $0.20 (1s 6d) per hour to cover 
such items as grease, safety wire and so forth, it would 
appear that a figure of $1.68 (12s) per operating hour should 
amply cover every possible maintenance-part requirement. 

In this country Pest Control, Ltd., who are very interested 
in the Hiller, now own three examples. Two were shipped 
from America, and as soon as they had been inspected at 
Hurn were despatched to the Sudan (by Hunting Air 
Travel). ‘The third is being assembled at Cambridge under 
A.R.B. observation. The two despatched to the Sudan 
had sprayed their first 6,000 acres within a week of arrival 
and, their work completed, they are expected home next 
month. The United Kingdom agent for the Hiller Heli- 
copters Inc. of America is C. Colin Cooper, c/o The Heli- 
copter Association, Londonderry House, 19, Park Lane, 
London, W.1 
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Ivpe-tested 
Hight-tested 


and now flying in 
the Sapphire Meteor 


THE ARMSTRONG SIDDELEY PURE JET Sapphi / C 


Jenronmance 


ARMSTRONG SIDDELEY MOTORS LIMITED 
Member of the Kawher Group Coventry 
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Part IV: Ammunition and Elementary 


-DAY there is no longer cause to maintain that air- 
borne weapons should be adaptations of those of the 
Army or Navy. The latter have to satisfy require- 

ments that are entirely different and are not of the slightest 
importance in the air. It used to be said that, when the 
Army wanted to test a new gun, they first dropped it from a 
high tower several times, buried it in mud for some weeks, 
let a blacksmith use it as an anvil, and only then began 
firing trials. For infantry weapons this may have been an ex- 
cellent procedure; applied to airborne guns it would prove 
nothing. The aircraft gun receives expert attention from 
armourers on the ground; when it is in the air it must cither 
shoot or be damned. It can be heated, treated with ant- 
freeze lubricants, kept dry and clean, and fed with care- 
fully selected ammunition. It must, however, automatically 
remove any unfired round left in the breech and clear 
stoppages; the mounting must suit aircraft installation prac- 
tice and possess a recoil buffer which leaves the barrel free; 
and the gun must give the highest possible rate of fire, in 
very short bursts, and at immediate trigger response. It 
must also be light, small, and utterly reliable. On the other 
hand, its life does not matter very much, production costs 
are not vital, and rapid interchangeability of all parts is aot 
absolutely essential. 

There is no reason to discard, say, electrical ignition of 
the propellant charge, or a combustible cartridge case, be- 
cause the Army or Navy cannot or will not have such 
features. The barrel-safety of the ammunition, too, can 
be restricted to, say, ten yards in front of the muzzle. In 
an Army weapon, this might be quite unacceptable. 

The best results will be achieved solely when the condi- 
tions peculiar to air interception are fully understood and 
completely interpreted in requirements. This, too, apples 
to the necessary distinction between air combat and ground 
interception. The conditions imposed are generally in- 
compauble. Attacks on tanks and sea vessels principally 


A Bell Airacobra firing at night with a 20 mm cannon (through the airscrew hub) and machine guns in wings and fuselage. 


Ballistics : Vulnerability of Structures 


wy... KR WEVA. ARR Aas. 


In the first part of this article (August 24th) Mr. Weyl reviewed 
the past had, in his opinion, been neglected by those responsible 
for developing British oannes in the Second World War; 
in the second i ber 2ist) he discussed German 
equipment; in Part Ill (Octeber Sth) he analysed the respective 
claims of guns versus rockets; and in the present contribution 
he discusses the effectiveness of various types of shells and 
fuses, and goes on to review some important aspects of 
elementary ballistics in relation to air armament. 


demand armour penetranion. To achieve this by impact (a> 
is necessary with small- and medium-calibre shells) a high 
muzzle-velocity and great section-density (mass divided by 
maximum cross-sectional area) are indispensable. Conse- 
quently, the rate of fire and the H_E. charge of shells suffer. 
These characteristics are in direct conflict with those desir- 
able in air combat; yet we still find that one and the same 
fighter aircraft, with practically identical guns, is scheduled 
for all purposes. 


Shell-gun Ammunition.—-Shells carry explosives, and rely 
for their effectiveness upon fuzes whi! detonate the charge 
at the correct instant so as to cause maximum destruction, 
ie., at a point along the trajectory where blast and splinters 
will produce maximum damage to the target 

With small-calibre shells, the design of rehable fuzes is 
intricate, because of the inadequate space available. Fuzes 
have to resist the shock of firing (of the order of 100,000 g), 
and must retain their function in spite of heat and centri- 
fugal forces. ‘They must be perfectly barrel-safe, and insen- 
sitive to rough handling during transport, storage and feed- 
ing. 
A fuze may act upon one of four general principles: time, 
percussion (impact), motion changes, and proximity to the 
target. With airborne weapons, ume fuzes are not now used, 
except for self-destruction after missing the target. To set 


460 


FIGHTER ARMAMENT... 


fuzes correctly during air combat means accurate range- 
determination, which is not casily accomplished. Never- 
theless, it would seer possible, with the aid of fully auto- 
matic ranging and fuze-setting devices, to reach practical 
solutions. An automatically following-up fuze-setter (such 
as was used in the 1918 Szakatz-Eisenach gun) and monitor- 
ing by radar ranging might be a step in the right direction. 
Like the proximity fuze, ume fuzing has the advantage that 
narrow misses can have effect upon the target; with unpact 
fuzes such misses are simply waste of ammunition. More- 
over, in a time fuze, a separate (secondary) self-destruction 
device becomes unnecessary; when aircraft are attacking in 
formation, wasted projectiles are less apt to present danger 
to the user’s side in a mélée 

In design, the “ burning-composition” fuze is probably 
simplest and safest; yet it is possible that other types might 
be superior. Percussion fuzes still predominate. In view 
of the “ dissolved ” character of modern airframe structures, 
they need exceptional sensitivity combined with nearly in- 
stantaneous acuion. For “mine” shells, some delay in the 
fuze action is advisable, because blast destroys stressed-skin 
structures more effectively when acting from the interior 
outwards. The reliability of small percussion fuzes is still 
the cause of many headaches. Fuzes reacting to changes in 
atutude are of use only as secondary devices to cause self- 
destruction of a spent shell 

The most intriguing principle is that of a fuze which 
detonates the shell when it is at a minimum distance from 
the target. The Admiralty (prodded by Mr. Churchill) was 
leading in the development of a photo-electric proximity 
fuze for A.A. projectiles. Later, A.A. shells had British- 
invented fuzes based on radar ranging. Such fuzes, with 
their miniature valves and batteries, require rather large 
calibre because of their bulk. Detonation takes place when 
the time interval between emitted and echoed impulses is 
at a minimum 

In view of the very short ranges which characterize air 
combat, shell fuzes of this kind might be too delicate as 
to be practical and/or safe. There exist, of course, other 
possibilities for action at close quarters—as, for instance, the 
use of electrostatic triggering on the capacity principle 

Though it is foreseen that the present method of destroy- 
ing enemy aircraft in combat by direct hits only will even- 
tually be superseded by the use of proximity-bursts, it 
must not be overlooked that such development is closely 
linked up with the calibre question. Quite apart from 
obvious design-difficulties, proximity fuzes present little 
advantage for calibres of less than, say, 40 mm, because close 
detonation will then do little harm to the target. Even with 
a splinter-forming 3.7in (94 mm) A.A. shell, the lethal sphere 
has a radius of approximately 30ft only. Hence, for the 
30 mm shell-gun to which this country seems to have 
pledged the immediate future, the adoption of proximity 
fuzes would offer no tactical gain worth achieving. As far 
as bigger calibres are concerned, fuzes of this kind would 
widen the prospects of attacks with short bursts over wider 
ranges, and ease the problem of ammunition wastage. 

Another important question is whether action by splinters 
or by blast is more effectual. Any detonating shell or rocket, 
of course, produces both; yet it is in the hands of the weapon 
designer whether one or the other shall predominate: for 
extensive splinter-formation, his shell will have thick walls 
of tough steel; for blast, a thin-cased (“ mine-type ”) con- 
tainer with much high explosive will be essential. 

In this country, the preference is towards splinter forma- 
tion as being most effective against aircraft. This view is 
held because a shell designed primarily for action by 
splinters possesses, by reason of higher section-density, 
better ballistic properties. Moreover, the “lethal zone” 
(i.e., the space adequately covered by splinters of sufficient 
kineturc energy for certain destruction) is bigger. 

Even before the late war the Germans decided in favour 
of thin-cased mine shells, with predominantly blast action. 
For the 20 mm Ocrlikon MG.FF such ammunition (carrying 
19.5 grammes of HE. per shell) was introduced. During 
the war, the Luftwaffe found no cause to change this policy, 
while raising calibres to 30 mm and, later, to $0 and 55 mm. 
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The last German systematic experimentation in ammunition 
fully confirmed the superiority of action by 
st. 

The reason is that, although blast produces a smaller 
lethal zone around the point of detonation, stressed-skin 
structures are far more prone to collapse under action of 
blast than when pierced by splinters. The time is past when 
a few, relatively small, vital members—-such as spars, struts, 
longerons and cables—made a vulnerable main structure 
sensitive to hits by splinters but practically immune from 
blast. Even when one of the massive main spars of a 
modern stressed-skin aircraft is pierced by splinters, the 
additional stringers and the skin connected therewith will 
still retain sufficient strength. When, however, intense blast 
waves react upon exposed fields of thin-gauge, stress-carry- 
ing metal sheet, a general collapse of the structure often 
follows. The proper mechanics of the blast action in such 
circumstances are complicated and not easily understood. 
During the war, the author suggested the exploitation of 
the self-frequency of free sheet fields (which does not vary 
greatly so far as unsupported fields of identical material are 
concerned) for easier destruction by an appropriate selec- 
tion of explosive and shell; it was, however, rightly held 
against the proposal thar the frequency spectrum of all ex- 
plosives was too large. Also, a fuel tank is more likely to 
discharge its contents by splitting open under blast than 
when pierced by splinters. 

For the future, another aspect in favour of blast-action 
is the strong incendiary effect of high explosives. Turbojet 
and rocket-propelled aircraft carry plenty of ignitible or even 
explosive fuel in a number of places, and are, hence, more 
vulnerable to incendiary acuon. The use of special incen- 
diary shells can thus be dispensed with. 


Ballistic Properties.—Once the shell leaves the barrel, no 
further energy is imparted to it. Because of the action of 
gravity (which is not @ pron counteracted by a lift force 
on the projectile) trajectory drops, ie., the path described 
becomes inclined earthward. Since the shell also suffers 
air resistance, the subsequent parabola foreshortens; and 
the higher the drag the greater is this foreshortening. Hence, 
when a gun is fired at great altitude, the shell’s trajectory 
becomes flatter than when it is fired near the ground. Con- 
sequently, for air combat at high altitude, a lower muzzle- 
velocity may produce a trajectory comparable with that of 
a high-velocity gun fired near sea level. 

The characteristic shape of the ge too, is affected 
by shape, section density, and stability of the shell. The 
shape decides the air resistance. Section density is a para- 
meter akin to, but somewhat different from, the wing loading 
of an aircraft; the higher the section density, the greater the 
kinetic energy of the shell in respect to air drag. The sta- 
biliry of the shell in flight not only affects the trajectory on 
account of the magnitude of air drag, but may alter it by 
producing deflecting forces. Shells fired successively by 
one and the same gun with an identical charge always vary 
in their trajectories, and hence cause dispersion of bursts. 

The flight-path of a shell is not so regular as some text- 
books will have us believe: because of the spin, and be- 
cause of the action of the air, a variety of additional forces 
and moments develop: the shell does not remain in the 
same vertical plane, and it does not fly truly with its longi- 
tudinal axis tangential to the trajectory. In fact, a shell’s 
trajectory is a rather complicated affair, full of kinks and 
bends. 


To hit a target in air combat, two qualities are para- 
mount : ” and “dispersion.” In the same 
different ammunition produces variations in both. ELE. 
shells, for instance, commonly have greater dispersion and 
drop than does armour-piercing or ball ammunition (high 
explosive is of about one-fifth the weight of steel). 

Single-shot dispersion is a measure to show the deflec- 
tion of a single shell from the point it should have reached 
in accordance with the aim taken. Burst dispersion is 
commonly given as the ratio, to the range, of the circle 
through which half of the trajectories of all shells pass. 
To consider only half of the shells fired is arbitrary but 
practical. The circular area thus delineated (normal to the 
line of sight) is defined as the lethal area covered by a gun 
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Calibre comparison : (left to right) 0.22in ; 0.455in revolver ; 0.303in ; 
O0.Sin ; 20 mm. The two last-named rounds have “ rimiess"’ cases. 


fired with a perfect aim. This “technical” dispersion— 
peculiar to the gun, its installation, and its ammunition- 
must be muluplied by a “ personal” factor peculiar to the 
man concerned. For an average marksman, this factor 
approaches a value of 0.5. 

In the Luftwaffe, an evaluation of films taken during 
actual air combats proved that average shots achieved aim- 
ing dispersions of 10 to 12 per mule of the firing distance, 
whilst good marksrnen had 8 per mille aiming dispersion 
only, 

A four-engined medium bomber may present, from the 
position of attack, a target area of, say, 300 sq ft. The 
lethal area calculated on the basis of technical burst- 
dispersion and the personal factor may be, for the range at 
which fire is opened, 7,000 sq ft. Then, at best, no more 
than (300/7,000) x 100=4.5 per cent hits can be expected 
of all the shells fired during this burst. For a 20-sec burst 
from four 20 mm guns, about four hits could thus be 
reasonably expected. Actual air-combat experience has 
yielded dispersion values of 2 per cent of the range with 
20 mm guns, te. the diameter of the lethal circle at 
600 yards’ range was not less than 72ft, or about three- 
quarters of the span. 

“Fire density” means the number of shells which pene- 
trate the lethal circle within a given unit of time. High 
fire-density and small dispersion are, for a given projectile, 
guarantees of success in aur combat. 

Self-propelling missiles, such as rockets, have energy of 
motion imparted to them because of the thrust force; when 
the force ceases, they behave like gun-fired projectiles. 
The thrust force prevents neither drop nor dispersion; but 
the trajectory becomes flatter because of the retention or 
increase of the speed. Salvo-firing experiments with the 
original model of R.4/M proved a technical dispersion of 


FACILITATING FLIGHT-RESEARCH 
USEFUL flight-test research tool has been developed by 
Blackburn and General Aircraft, Ltd., tw supplement the 
scope of the automatic observer. Known as the Pressure 
Scanner, the device is basically a selector valve, into which run 
ipes from each point at which pressure is to be measured, and 
rom which are connected a number of pipes to the pressure- 
recording instruments. The input ends of the pipes connected 
to the instruments are carried on a moving member in the 
scanner, which is driven m controlled steps across the ends of 
the pipes from the vents. By this means, each instrument is 
connected successively to a number of vents, so allowing the 
pressures at a large number of separate poirits to be individually 
recorded by a small number of instruments 
The instrument panel is photographed by a camera auto- 
matically timed so that the exposure is made just before the 
moving member transfers from one row of pipes to another. 
Instrument lighting is synchronized with the camera to reduce 
the electrical load, and the time allowed for the instrument 
reading to settle (three seconds) is more than enough to avoid 
lag in any normal length of pipe connecting the scanner to the 
vent. Such a scanning speed allows individual pressure measure- 
ments to be made at the astonishing rate of 300/min, while 
using only 30 instruments. 
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approximately 10 per mille over ranges of 200 yards. 
Improved types exhibited substantially less. 

The “tme of flight,” ic. the interval between igninon 
of the propellant charge and unpact on the target, is 
another factor important for probability of destruction. 
The flying target moves over considerable distances whilst 
the projectile us under way. The greater the range over 
which the fire is opened, and the slower the projecule, the 
less the probability of a hit. As to manceuvrability, the 
faster the target the less capable will it be of changing its 
course quickly, so the use of automatically computing sights 
is @ quite practical method of coping with the situation. 
The ideal case is, of course, the pilotiess aircraft, which is 
unable to take evasive action. 

The preceding reference to dispersion concerned finng 
from an aircraft in the direction of flight. Queer things 
happen when firing at an angle to this direction: aero- 
dynamic forces then deflect the projectile, because it enters 
the air stream obliquely. With a fast spinning shell, a 
Magnus cross-force results from the circulanon. 

When leaving the muzzie, the shell’s trajectory is deter- 
mined by three imposed motions: translanon along the 
barrel; velocity of the muzzle in respect to the air at rest; 
and rotation due to spin. Deflections of the sheil due to 
acrodynamic forces produce, in turn, gyroscopic effects 
When these deilections can no longer be neglected (ic, 
in view of high aircraft speeds and long ranges), due allow- 
ance must be made in the technical dispersion if the barrel 
does not point in the direction of the intercepter’s mouon 
Semi-flexible gun installations—whuich, because of reduced 
manceuvrability, might eventually become necessary for 
supersonic intercepters—-present particular problems in the 
adaptation of automatic computng and triggering sights 

The trajectory of a rocket, too, greatly depends upon the 
motion of the “platform” from which it is launched 
Supersonic missiles, like the R.4/M, preferably have inital 
guidance, such as launching tubes or rails; the optunum 
length of these is critical, Also, the attitude of the rail in 
respect to the path of the launching aircraft has an effect 
upon the subsequent trajectory. Spinning rocket-muissiles 
produce higher dispersion than fin-stabilized, unrotated 
ones, 

A major disadvantage in intercepters flying near their 
critical Mach number is their lack of steadiness in yaw 
Present-day high-speed intercepters suffer from “ snaking,” 
i.c., from undamped yawing oscillauons. This presents a 
great difficulty in air combat. Somewhat belated steps are 
now taken to provide gyroscopic “ auto-stabilizer ” devices 
to suppress snaking and give a steady gun platform. These 
devices (an experimental model by the R.A.E. was recently 
shown at Farnborough) allow the pilot free use of the 
rudder for taking aim 


(To be contumed) 


FLEXIBLE BEARINGS 


orthedox fiexible bearing, 
are usually bonded by an 


imner amd outer metal 
intervening rubber 


the 
elements 
sleeve, the elasticity of which permits partial movement of one 


element in relation to the other. In an unusual modification 
of this method, seen in the patented Clayfiex bearing, there 
is the umportant difference that the rubber sleeve is not adhe 
sively bonded to the metal; instead, ut is stretched to a greater 
axial length before assembly, with the result that it assumes 
a@ permanently “active” state in which it tries to return to 
its former, larger diameter. This tendency, however, is pre- 
vented by the metal siceves, so that a constant radial pressure 
is exerted which effectively prevents any creep between metal 
and rubber, provided the approved angular movement (up to 
70 deg, according to bearing type) is not exceeded. If m is 
exceeded, the rubber will not tear; the bond is, in effect 
indestructible 

For bearings intended to work in the presence of certain 
oils and other liquids, and in extremes of temperature, special 
synthetic elastic: elements are used instead of natural ru s. 

Some of the hundreds of standard Clayfiex bushes, together 
with various special applications, are illustrated in a catalogue 
issued by the makers, Howard Clayton-Wright, Lid, Welles- 
bourne, Warwickshire. 
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opinion on the production of military equipment (or 

the means of making that equipment) for foreign 
countries, Certainly, aircraft have not been too directly 
involved in the acrimony, and we only mention the matter 
as being in some way relevant to the genesis of the subject 
of this arucle, the D.H. 115 Vampire Trainer. 

Had it not been for foreign buyers, it is quite possible 
that the Vampire Trainer—and with it the Vampire Night 
Fighter and the Venom-—might never have existed as such. 
When, some seven years ago, de Havillands had the enter- 
prise to design the original Vampire, their production 
commitments for the various types of Mosquito and Hornet 
were such that they could not undertake quanuty produc- 
tion of the new design, and the Vampire was, in fact, 
produced by the English Electric Company. De Havillands, 
however, realized that, with the taling-off of Mosquito and 
Hornet production after the war, the Vampire offered an 
attractive fighter solution to the air-defence problems of 
many friendly foreign governments; and, after some dis- 
cussion with the Ministries concerned, the company under- 
took the manufacture of Vampires. 

Certainly, some of the Vampires produced by de 
Havillands have gone to the Royal Air Force, but the pro- 
duction for foreign Air Forces——no fewer than 12 of them—- 
has resulted not only in the obtaining of several million 
pounds’ worth of overseas trade, but also-—and in the 
ulumate analysis, perhaps even more important-—it has 
resulted in de Havillands amassing sufficient experience 
with the design to enable them to undertake the successful 
development of variations on the basic theme. 

By installing a Ghost in a modified Vampire airframe, 
and by extending the span, the world’s altitude record was 
pushed up to only a trifle short of 60,000ft. The Ghost 
engine installauon, and the high-alutude characterisucs of 
the record Vampire provided data which, together with a 
modified wing, have resulted in the development of the 
Venom. Again, by wedding a Mosquito night-fighter cabin 
and nose to the basic Vampire, the night fighter was 
evolved; and, as an extension of the theme, by modifying 
the night fighter cockpit still further, the Vampire Trainer 
has been evolved, while a night-fighter Venom has also 
been produced. Thus, quite aside from the ordinary Vam- 
pire per se, four vastly important logical derivatives have 
come into being in a manner which might well never have 
occurred had not de Havillands had the courage and 
obstinacy to undertake Vampire production themselves. 


f | ‘HERE has recently been a good deal of outspoken 


FLIGHT 


The Vampire Trainer was seen for the first time 
in public at the S.B.A.C. show last September. 
photograph). 


E TRAINER 


Details of the New de Havilland D.H. 115 Two-seat Side-by-side 
Instructional Aircraft. Developed from the Night Fighter 


As to the Vampire Trainer itself, the prototype was seen 
by thousands of interested spectators in the “static park” 
of the S.B.A.C. show at Farnborough in September. It 
was hurriedly prepared by Airspeeds at Christchurch and, 
after the show, was taken back to the experimental depart- 
ment of this associate company in the de Havilland Enter- 
prise for finishing-off various installations preparatory to 
the first flight. This was made on November 15th. 

We have referred to the Trainer's direct parentage by 
the night-fighter Vampire, but the accouchement was con- 
ducted by Airspeed, Ltd. Given a mock-up of the night 
fighter from Hatfield, a section of the Airs design team 
at once got down to the job of modifying the D.H. 113 
design to provide a wider cockpit with full dual control, 
dual instrumentation and side-by-side seats. (In the night 
fighter, as in the Mosquito, the seats are staggered.) During 

a conference at which Mr. R. E. Bishop, chief designer of 
> Havillands, and Mr. George Miles, chief designer of 
Aurspeeds, were present, it was decided to go ahead with 
the project; very shortly after this, there arrived from Hat- 
field a Vampire night-fighter fuselage. Work was at once 
started on widening and deepening the canopy rails, letung 
in laminated longerons, and extending the lower part of 
the nose by the addition of ply laminations. 


At shoulder level, the Trainer's cockpit is 44in wide—i.e., 6in wider than 
that of the Mosquito; it is therefore quite comfortably roomy. 
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The cockpit and nose-profile changes aside, and with one 
or two detail exceptions, the Trainer can be regarded as a 
two-seat Vampire 5. It has the same wings and booms as 
the 5, but has a Goblin 3 power unit which differs from 
standard Vampire practice only in that the pressure for 
the cabin is tapped from the engine compressor instead of 
being supplied by a separate cabin supercharger: the 
differential is 2.751b/sq in. There are also slight deviations 
in the tail surfaces, made necessary by virtue of the 
extended mose and, by the same token, these changes apply 
also to the D.H. 113 night fighter. They are as follows: 
the elevator trim tab has been increased in span (although 
the chord remains the same) to provide nearly 50 per cent 
greater area, the rudders have both been heightened so that 
they are of greater aspect ratio, whilst the wailplane ups 
have been extended so that they now project outboard of 
the fins. The increased nose area and the c.g. shift relative 
to the Varnpire 5 make it understandable that some com- 
pensation would be necessary in the tail surfaces to counter- 
act the consequent influences on directional and longitudinal 
stability. In the night fighter, the nose compartment, of 
course, houses the radar equipment, but in the Trainer 
this stowage volume is given over to radio, batteries, oxygen 
bottles and, in the extreme nose, a G.45 cine-gun camera: 
in the prototype, two four-channel V.H.F. sets are installed, 
but these are likely to be supplanted by a single ten- 
channel set in production aircraft. 

With a cockpit which, at shoulder level, is 44in wide— 
i.e., an inch wider than that of the Airspeed Oxford, and 
6in wider than that of the Mosquito—an entirely new form 
of canopy had to be devised. The framework is of welded 
tube, with glazing flats welded on, and on each side of 
the large, single-piece optically corgect front screen are 
flanking direct-vision panels. The front screen is a four- 
ply Tmplex unit, the two inner, jin-thick panels of which 
are fronted and backed by /sin-thick is, all four being 
sandwiched with Vinal interlayers. In common with the 
remainder of the canopy, the direct-vision panels are glazed 
in Perspex, and are of a rearward-sliding type similar to 
those used on the Ambassador. 

Access to the cockpit is provided through the roof panel, 
which, hinged at the rear centre-point, is locked by a pair 
of turnbuttons on each side, actuated from an internal lever 
mounted in the centre of the upper front-screen rail. A 
flush-retracting handle in the fairing at the rear of the 
hood is tied-in to the turnbutton linkage so that the hood 
can be opened from outside. For emergency jettison, a 
small hydraulic jack is embodied inside the hood, and 
connects into the external release-handle linkage two the 
turnbuttons. The jack is quite small, but is, nevertheless, 
amply sufficient to release the hood in flight—a job which, 
due to the increased friction on the turnbuttons as a result 
of the air load on the hood, might be beyond the power 
of a man’s wrists even in the compelling circumstances of 
an emergency. Upon release, the leading-edge of the hood 
lifts somewhat, and when being jettisoned would be 
whipped back by air pressure and so break a shear pout 
in the hinge. 

In relation to the very short time taken to produce the 
prototype, the excellence of the Vampire Trainer’s cockpit 
layout 1s most marked. We have seen all too many cockpits 
that have been the result of months of deliberation, but, 
even so, have still been mediocre. The Trainer, however, 
has a cockpit which actually looks inviting; it is admirably 
laid out, uncluttered and—perhaps the secret of its success 
—is absolutely straightforward. The seats are standard 
25/40 g S.B.A.C. buckets, the centre of the pupil's seat 
being offset 10in to port of the fuselage centre-line, whilst 
that of the instructor’s seat is offset llin to starboard, this 
asymmetry—which 1s completely unobtrusive—being neces- 
sitated by the pupil’s throttle-box and the elevator quadrant 
on the port side. Both seats are carned on horn-arms off 
lateral torque-tubes supported in extruded pillars, each seat 
being individually adjustable by a handle on the nght-hand 
horn-arm, and located fore-and-aft by a pair of radius struts 
off the rear bulkhead. Behind and between the seats is a 
built-up box pillar carrying wing-tahk jettison control, 
ground/flight master switch control, cabin pressurization 
control, and cabin temperature control. 


Wrist-action control columns are fitted. Instead of the 
spade-type grip used in the ordinary Vampire, the latest 
Dunlop moulded grip is used, and an extraordinarily neat 
and comfortable unit it is. The brake lever curves upward 
and outward from the base of the grip proper, and in the 
head of the grip are press-button and tngger-type switches 
for camera, guns, and bombs; R.P.s are fired by the gun 
button, after individual selection on a separate switch. For 
dual-control purposes, the control columns are linked by 
push/pull tubes to a bridging cross-tube behind the dome 
of the nosewheel well, which projects about 7in sbove floor 
level and runs back into the cockpit roughly to the front 
of the seats. Universal shafts extending rearward from the 
base of the columns carry sprockets for cross-linkage chains, 
and the port tube also carnes cable anchor wheels from 
which the aileron cables run out to port, round Tufnol 
fairlead pulleys, and so, together with the clevator and 
rudder cables, rearward through a cast gland-box for 
pressure retention. 

Rudder pedals of standard Vampire-Mosquito-Hornet 
type are hung from a pair of torque tubes bridging the 
cockpit, and although four feet have to be catered for, the 
spacing of the pedals is not too constricted. The pedal 
centres are, in fact, of the order of 14in, and pilots who 
fly the Trainer from cither seat should be quite com- 
fortable. 

Interconnection of the engine, clevator trim and dive- 
brake controls is rather complex. The throttle, high- 
pressure and low-pressure cocks and the elevator trim 
control have an endless Teleflex system running back from 
the pupil’s throttle-box to Teleflex pressure joints on the 
rear pressure bulkhead. Off one side of the throttle and 
elevator trim circuits, insert sections are taken in cable and 


Detail of hood-locking system. The jock is purely for hood-jettison 
m an emergency when manual strength might be insufficient. 
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IN this cut-away drawing “Flight’’ artist Arthur Bowbeer has clearly por- 
trayed not only the internal geography of the aircraft, but also a very 
considerable amount of the structural detail. The annotated numbers permit 
associated details to be followed in the more intricate parts of the drawing. 
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(1) Fire-suppression button, (2) Fire warning, (3) Machmeter: (4) Rear-bearing temperacure, (5) Gunsight poe (6) Lett to right Sw 
heat, 


compass, booster pump, (7) Brake pressure, (8) Lefe to right: Swiches-—Gunsight, pitot-head 
(13) Generator warning: (4) Ls selector; (15) Guns 


(+8) Undercarriage warning, (19) Au-speed indicator, (20) Altimeter; Qi) a repeater, (22) Artificial horizon; 
(27) Fue! contents; (28) jet 
(31) Undercarriage position, (72) Cabin pressure, (33) Cabin warning, (34) Gyrosyn concrotier; 


(10) Pump-motating, auxtliary start; (11) Searter button, (12) pawsisaivo 
(17) Cleck 
(QS) Whedscreen de-cing pump, (26) Fuel-pressure warning; 


Turn and-sip 


button, (38) Bomb button, (39) button safety shroud ; ( 


This view of the cockpit from the pupil's seot makes clearly apparent the 
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chain down to a pair of co-axial torque tubes behind the 
pupil’s seat. Leads from the instructor's throttle-box are 
taken down to the inboard end of these torque tubes. The 
dive-brake interconnection is made in a somewhat similar 
fashion, except that the whole transmission is by push-rods 
linking to a third (outermost) co-axial torque tube with 
take-off to a hydraulic selector valve which, together with 
those for undercarnage and flap control, is located at the 
base of the pressure bulkhead beneath the gland-box 

The primary flight-instruments are fully duplicated, and 
are embodied on a single panel spanning the cockpit, with 
the engine and auxiliary service instruments occupying the 
central area. A separate panel standing above the centre 
of the main board carries the engine and auxiliary service 
switches, a vacuum gauge and a machmeter, and is flanked 
by the Mark IVE gyro gun-sights in ther M.L. Avianon 
retractable mountings. The blind-flying imstrumentation 
differs from standard in that the A.S.I.s are of limiting~-safe- 
speed type; G.IVB Gyrosyn compass repeaters do the 
duties both of compass and directional gyro; and LLS. 
indicators are embodied. The limiting-safe-speed A.S.Ls 
have a small window in the instrument face indicating the 
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tches—start, master. 
tights; (9) Booster coil; 
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of dimb: (24) 
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switch; (36) (37) Camera 


and ¢ ¢ of the whole layout. 


Mach number, and this is translated to an I-A.S. equivalent 
by a small needle sweeping a separate little scale at semi- 
radius. On installation, the instrument is set to the known 
limiting Mach number of the aircraft and, by virtue of 
the barometric compensation embodied, varies the indicated 
Mach number and its I.A.S. equivalent according to the 
obtaining conditions. So long as the main indicating 
needle does not move round to a value exceeding that of 
the smaller limiting-speed needle, the aircraft is flying 
within its safe speed range. The Gyrosyn compass instal- 
lation has the master unit and variation-setting corrector 
tucked away behind the port seat, and a small control panel 
is mounted on a pedestal immediately forward of the in- 
structor’s throttle-box. As already mentioned, each pilot 
has a repeater indicator, and the central knob of the control 
panel can be turned to select port or starboard indicators 
alternative to the central “off” position. With the “ off” 
position selected, each of the indicators acts as a normal 
slow-rate directional gyro, but when one or other is selected 
on the central control knob, that unit is compass-monitored 
and becomes, in fact, the ordinary Gyrosyn unit, whilst 
its fellow remains as a directional gyro indicator. Each 
indicator 1s provided with a “ lining-up” knob and a setting 
knob, the former for lining-up the gyro according to the 
magnetic heading, when the instrument is being used as 
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Rolls-Royce produce turbo-jet, 


propeller-turbine and piston aero engines to suit 


all types of medium and high-pow ered aircraft 
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SIKORSKY HELICOPTERS 
at the front in Korea 


Since the early days of action in Korea, battle-tested Sikorsky 
helicopters have performed daily rescue and military missions 
in the rough, hilly terrain of that faraway land. 


The maneuverability, ruggedness and adaptability of these 
aircraft has made it possible to rescue fighter pilots from 
enemy territory, evacuate wounded, pull airmen out of the 
sea, find targets for the artillery and fly reconnaissance petrols 
over enemy lines. 


As in World War II, Sikorsky helicopters are the only ones 
now in action on the fighting front. The Air Rescue Service, 
the Navy and the Marine Corps all depend on them day after 
day to perform feats impossible for any other vehicle. 
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a Gyrosyn, whilst the setting knob is employed only when 
the instrument is functioning as a normal directional gyro. 

Each gyro gun-sight can be used independently of the other, 
the master control is within the reach of each pilot, and 
each sight has its individual selector switch; the range 
control is conventionally embodied on each throttle. On 
the left-hand side of cach mounting is a switch for raising 
or lowering the sight, and a red emergency knob at the 
lower right of cach mounting is provided so that, if an 
electrical failure occurs with the sight extended, a wire is 
snapped and the sight automatically retracted. 

It is difficult to assess an aspect of fighter-pilot training 
which is more important than gunnery, in which term, of 
course, must be included R.P. and/or bomb attacks, and 
in this regard, the side-by-side pupil /instructor relationship 
afforded by the Vampire Trainer 1s nothing less than ideal. 
The use of standard Vampire 5 wings enables the Trainer 
to carry the eight rockets or two 1,000-lb bombs of the 
Mark 5, in addition to the fuselage armament of four 20 mm 
Hispano cannon, each with 150 rounds. Thus, not only 
does the aircraft provide training potential matched pre- 
cisely to the operational ability of the single-seat Vampure 
fighter-bomber but, if necessary, in an emergency, the 
Trainer can be immediately used in full-blooded opera- 
tional roles. At the present time there is a distressing lack 
of training aircraft in which gunnery instruction can be 
given to pilots at high speed and, even more important, at 
high altitude. The Vampire Trainer should fulfil this vital 
requirement admirably, for its stability limitations at its 
operational ceiling should be in no wise inferior to those 
of the Vampire 5 

De Havillands refer to the 115 as an “all-purpose” 
jet trainer, and they are not overstating the case. In 
addition to training in gun-, rocket-, and bomb-sighting, air 
combat and fighter navigation, which are implicit m the 
layout and equipment of the aircraft, the Trainer is also 
eminently suitable for employment as an advanced trainer, 
and for the ever increasingly important work of jet con- 
version. So straightforward and docile are the flying 
characteristics that it was seriously suggested to us that 
the trainee pilot might well go straight on to the Vampire 
Trainer from an ab imitio type such as the Chipmunk or 
Prentice. Another and, we should think, extremely valu- 
able use for the new aircraft, will be deck-landing training 
—all that is needed is the fitting of catapult and arrester 
hooks and retention tongue. For the young pilot being 
initiated into the difficult art of deck-landing, we can visual- 
ize no more comforting and confidence-instilling arrange- 
ment than to be able to essay the venture with an old hand 
sitting by one’s side. To some extent, the same thing 
applies to initiation into the forbidding realms of compressi- 
bility. The excellent control characteristics throughout 
its speed range for which the Vampire is world-famous 
means that the handling of the Trainer at high Mach num- 
bers well suits it to this employment. Curiously, despite 
the large flat area of the front screen, the Trainer has a 
greater maximum speed at the higher altitudes than has the 


TESTING SUPERSONIC AIRSCREWS 


Ts. supersonic airscrews are receiving a good deal of con- 
sideration in the U.S.A. is implicit in the announcement 
that the world’s first supersonic-airscrew spin-pit will be in 

ation early in 1951 at the Aeroproducts division of the 
F, soe Motors Corporation, Dayton, Ohio. The pit takes the 
form of a steel cylinder of 12ft 10in diameter, 7ft 10in high, 
which is sunk below ground level with an airtight seal to a 
concrete base, and a steel-dome roof. 

By evacuating the chamber down to 0.01 atmosphere (ic., 99 
per cent vacuum) an engine of only 450 hp. is sufficient to 
rotate test airscrews at relatively high r.p.m. test specumen 
is rotated in a horizontal plane, by means of a vertical drive- 
shaft through the dome from a right-angled gearbox. 

It appears that tapered blades of very thin section form the 
basis of present Aeroproducts studies. Illustrations of com- 

tive sections at a 20in-radius show the supersonic blade to 
| oso a t/c ratio of about 4.83 per cent, by comparison with a 
t/c of 22.55 per cent for a conventional subsonic blade 


Detail of dual control articulation and cross-linkage. 


single-seat Vampire: these, of course, are estimated figures, 
but the design people concerned have a reputation for con 
servative estimation, and justify the increased maximum 
on the grounds that the fuselage has a better fineness-ratio 

In brief, the performance of the Vampire Trainer can 
be summarized as follows: The operational ceiling of 
40,000ft can be reached in 16.3 minutes, and when the 
aircraft is fitted with two 100-gallon drop tanks, the opera- 
tional ceiling is reduced to 34,000ft, which can be reached 
in 17.5 min. The maximum level speed is 467 kt at sea- 
level, and 452 kt at 40,000ft 

At a Mach number of 0.7, at 40,000ft (395 kt), the radius 
of steady turn is 1.95 nautical miles. At the same speed 
and altitude, the aircraft can achieve a minimum radius 
of turn of 0.95 nm. At lower altitudes, these figures will 
naturally be considerably improved 

The endurance at alutude with allowances for take-off, 
climb and descent, is approximately two hours without drop 
tanks and three hours with. Without drop tanks, the air- 
craft has a still-air range of 730 nm at 30,000ft, and 
345 nim. at sea-level. With drop tanks, the corresponding 
figures are 1,080 n.m. and 540 nm 

For practice ground-attack duty with cight 25-Ilb R.P.s, 
a practical radius of action of 100 nm. at 5,000ft can be 
achieved, whilst leaving an ample fuel margin at the end 
of the flight. Without external equipment, the limiting 
Mach number at high altitudes is nearly 0.8 and, without 
drop tanks, 0.7. The maximum true level speed of which 
the Vampire Trainer is capable (without external equip- 
ment) 1s 477 kt at 20,000ft, this being equivalent to a Mach 
number of 0.775 Cc. B. B-W 


EARLY WARNING OF ENCINE FAULTS 

NEW-TYPE instrument known as an engine-performance 

indicator has been developed by the Consolidated-Vultce 
Aircraft Corporation, its purpose being to give advance warning 
of impending engine failure’ Comprising a compact detector 
unit, linkage, and an indicator dial for the cockpit, it is installed 
adjacent to the carburettor, where it performs a function described 
as “ measuring the distances to right or left to which the engine 
is displaced when the airscrew is rotating.” 

cockpit unit is basically a voltmeter graduated in b.hp., 

and the accuracy of the indication is said to be greater than that 
of any device of this kind previously developed Should the 
engine show signs of rough running or power loss prior to a 
failure, the needle on the gauge immediately oscillates and a 
warning light glows on the panel, thus giving the engineer time 
to check ration and, if need be, feather before serious damage 
occurs. (It is often difficult at present to detect an incipient 
failure im time to save the engine from complete destruction with, 
in extreme cases, loss of the airscrew ion gear 
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These photographs of the port and starboard toilplones of Ure Viking in which the B.£.A. de-icing flight trials were conducted clearly demon- 
sivate the effectiveness of the Porosint panel distributors as ageinst the standard strip-type distributors (immediately inboard) and alse 
indicate, by the ice accreuion on the unprotected outer portions of the leading edges, the severity of the icing conditions encountered. 


ECONOMICAL 
DE-ICING 


HE advent of both the surface-combustion heater and 

the gas turbine has proviuded two heat-sources of con- 

siderable attraction for de-icing purposes, so it is not 
surprising that thermal anti-icing has lately tended to over- 
shadow the erstwhile standard methods of protection by 
chemical and mechanical means Nevertheless, thermal 
systems are not light, and all share the necessity for incor- 
porating the distributive ducting in the acrofoil leading edges 
as an inherent part of the structure. (It is not practicable to 
apply a thermal system to an existing structure; at the very 
least, the whole of the leading edge would need to be rebuilt 
m a considerably modified form.) 

This does not apply to the latest development in the well- 
known chemical system established by T.K.S. (Aircraft De- 
leang), Lid. A new sintered-bronze known at Porosiunt has 
made possible not only the protecuion of wings and tail surfaces 
without severe structural modification but, in addition, has shown 
an efficiency better than twice that of the existing strip-insert- 
type distmbutor, Porosint is made by Sintered Products, Ltd, 
for T.K.S., and an extraordinary material u 1s; seemingly smooth 
both in appearance and to the touch, it has, in fact, millions 
of uny pores through which the special “ Kalfrost” de-icing 
flud can exude. With panels of the porous material fitted 
along the leading edges, the prevention of dangerous ice- 
accretion is simply a matter of switching on the pump which 
delivers the fluid to the panels. 

Between January 3rd and March 7th this year, a series of 
27 separate icing-investigation flight-trials was undertaken by 
Brush European Auways with a Viking aircraft manned by 
Captain D. Mason, Ist/Off. Kuttelwascher, and R/Off. Crisp 
(fight crew), Mr. H. J. Jauncey (B.E.A.), and Messrs. D. G 
Thorpe and J. H. Andrews (T.K.S.). Two independent ob- 
servers, Mr. J. R. Leach (Vickers-Armstrongs) and Mr. R 
Burdett (Au Registration Board) were also carned on the 
majority of flights The main objects of the tests were to 
determine the minimum flow-rate which would prevent a 
senous build-up of ice in known icing conditions; to determine 
the correct technique for the satisfactory operation of the T.K_S. 
strip-insert distmibutors as normally fitted to Viking aircraft; 
and to test the new T.K.S. Porosint panel distributor in natural 
conditions 

How well these objects were achieved 1s made apparent in 
the comprehensive and valuable report of the flight trials issued 
by BEA. The report is certainly valuable to B.E.A., for it 
shows that a reduction of some £38,000 per annum can be 
effected in the operating costs of the present fleet of aircraft 
It also umphes that a considerable weight-saving—-346 lb per 
aircraft—becomes available for revenue-producing payload. 
These advantages are a direct result of the reduction in fluid- 
flows as determined by the flight tnals. T.K.S. themselves 
had long been of the opinion that the rates of flow ordinarily 
used were wasteful, and this belief the results of the flight 
trials amply confirmed. Whereas the previous recommendation 
was for 1 pint/hr/sq ft of frontal area to the wings and 
2 pants/hr/sq ft for the tad surfaces, the report recommends 
that these rates should be reduced to 0.66 pint/hr/sq ft both to 
the wings and tai surfaces. In each case, the frontal area is 
measured at the maximum thickness of the acrofoil section. 

Spectacular as these savings are, even greater savings would 
be achieved by the use of Porosint panels in place of the 


Results of a B.E.A. Investigation 


of the Porosint Fluid-distributor 


existing standard strip-insert distributors. It is stated im the 
B.E.A. report that the Porosint panel gives “equal if not 
slightly better results on half the flow-rate of the standard 
distributor.” The reason is that only sufficient fluxd to main- 
tain a wet surface is necessary: any excess pumped out achieves 
no visible improvement and is wasted. 

The action of the fluid is to destroy the bond of the ice 
and thus facilitate its rernoval by the airflow. It was estab- 
lished during the flight urals that, with the Porosint panel 
distributors, in certain condinons (usually between zero deg C 
and —3 deg C), the de-icing power of the liquid is sufficient 
to prevent enurely any ice-accretion. In conditions of low- 
temperature rime-icing it is, perhaps, more common for a 
de-icing cycle to establish itself. When this happens, the first 
icing droplets penetrate the protective film of liquid and become 
partially lodged. The subsequent layers which bond externally 
then act as a protection against further dilution of the fluid, 
and the resulting concentration at the interface rapidly destroys 
the adhesion of the ice, which then becomes detached and 
is blown off 

Porosint offers such little resistance to fluid-flow—its porosity 
iS approximately 35 per cent—that to permit efficent pumping 
it i8 necessary to have some restriction interposed in the fluid- 
feed system. This necessity is turned to good account by 
providing a mat of bronze strips placed between the Porosint 
and the corrugated backing-plate: fluid is pumped through 
the plate, the corrugations of which act as distributor channels, 
whence the fluid can seep through the very fine channels formed 
in the bronze-strip mat and so reach the rear surface of the 
Porosint. 


Construction 


Each pare! is fabricated by spot-welding the components 
together. ‘The partial solidification at the spot-welds has prac- 
ucally no adverse effect, for the welds are very small, and even 
if a relatively large area of the panel were not fed with fluid— 
for example, as a result of local blockage-—the capillary action 
inherent in Porosint would result in seepage of the fluid across 
the blocked area from the surrounding wet areas. 

In that it is necessary only just to exceed the range of 
Stagnation movement in order to provide full icing protection, 
there has so far been no need to make Porosint panels in 
widths greater than 6in; widths up to 12in could, however, be 
provided if required. Individual Porosint panels are 12in long 
and are made up in 6ft group-lengths which are adequately 
fed by a single input pipe. With a total thickness of 0.11in, 
the addition of Porosint panels to a leading edge involves no 
acrodynamic penalty, and the method of fixture, by marginal 
strips, is simplicity itself. Alternatively, the panels can readily 
be embodied as an integral part of the leading-edge structure 
during the building of the surface, and thereby maintain 
fidelity of the design contour whilst involving virtually no struc- 
tural corplicanon. On the score of physical strength, Porosint 
is tough, despite its extraordinary properties, and its life is 
not likely to be materially less than that of the acrofoil surface 
it serves. Maintenance costs are an extremely important factor 
to the airline operator, and in this regard apy al yee dis- 
tmbutors show up exceedingly weil, for they require 
negligible attention. 
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CABIN ATMOSPHERE CONTROL 


SILENCER 


INTAKE HEAT 
EXCHANGER 
FILTER SILENCER 
NON-RETURN 
BLOWER VALVE 
METERING 
SPILL. VALVE DUCT 
MASS FLOW 
VALVE CONTROLLER 
MASS FLOW 
AUTO CuT- 
OFF VALVE INDICATOR 
HUMIDIFIER PRESSURE 
ACCESSORIES ONTROLLER 
MAIN CONTROL 
= PANEL 
REDUCING 
FOUL AIR VALVE 
DISCHARGE 
ouct VALVE 
FRESH AIR 
DUCT RELIEF VALVE 
HUMIDIFIER 
HEATER PRESSURE 
REFRIGERATOR CONNECTION 


RECIRCULATION 
FAN 


The system of a typical air liner, fully equipped for Cabin Atmosphere 
control, is represented above. 


By presetting a simple selector, cabin pressure can be controlled from 
take off so that the cabin climbs to a maximum of 8,000 feet during the time 
the aircraft climbs to its maximum operating altitude. The internal rate of 
change, also capable of selection, is normally equal to a rate of climb of 300 
feet per minute. Lesser cabin heights can be established at will for intermediate 
cruising alticudes, and cabin height can be varied in flight. Once a given 
cabin altitude is established it is maintained automatically irrespective of 
aircraft manoeuvre. An automatic device prevents the maximum permitted 
differential pressure being exceeded. 


Flow control units maintain a constant air supply irrespective of variations 
in ambient pressure, or engine speed. Temperature and humidity control 
units ensure comfortable and safe cabin conditioning. 


Complete safety, under all conditions, is assured by the incorporation of 
such items as safety valves, duct relief valves, non-return valves, etc. 


NORMALAIR 


YEOVIL 


AND MANUFACTURERS 


ENGLAND 


OF AIR CONTROL EQUIPMENT 


DESIGNERS 


| 
| GROUND 
| CONDITIONING 
in CONNECTION 
4 
| 
4, 
: 
| 
| 
| 
| 


FLIGHT, 23 November 1950 


WHERE WEST MEETS EAST: This striking study of the terminal building at Farouk Airport, Cairo, seen from beneath t.« wing of @ 
B.0.A.C. Hermes IV, is the work of Mr. Harry Hensser, B.0.A.C.'s chief photographer. Several other fine views taken on the same flight— 
to the opening of Livingstone Airport-—appeared in “Flight '’ of September 2ist and 28th. 


FOR FARMERS ONLY? 


EPLYING to questions in the House of Commons last 
week, the Postmaster-General, Mr. Ness Edwards, said 
he regretted that it had not been found practicable to make 
any frequency available for the Airmet service. He revealed, 
however, that some “amplification of the B. B.C. weather fore 
casts” was about to be introduced 
He was further asked if the possibility of obtaining a wave 
length on the 49-metre band, or of using sorae of the Russian 
wavelengths (in view of that country’s infringement of the in 
ternational-frequencies agreement) had been considered. Mr 
Ness Edwards replied that he would first like to see the result 
of the new weather broadcasts. If they proved unsatisfactory 
the question might be raised again 
The new amplified broadcasts began last Sunday and con 
sisted of two minutes of more detailed local information broad 
cast by regional transmitters. Though undeniably a slight 
improvement on previous broadcasts, and useful to farmers and 
others whose activities are of a local nature, the new service 
cannot be regarded as an acceptable substitute for Airmet 
ATLANTIC CARGO COMPETITION? 
YROPOSALS by two Americar airlines to introduce trans 
atlantic cargo services to London and Glasgow, among 
other European terminals, are being considered by the C._A.B 
The companies concerned are Trans-Ocean Airlines and Sca- 
board and Western Air, both of which normally operate as 
irregular carriers in the United States but have, on occasions, 
undertaken transatlantic charter flights 
Their present plans are for large-scale, cheap cargo flights 
from the United States to Europe and the Middle East with 
a frequency according to ttaffic demand. The C.A.B. is not 
expected to reach a decision on the applications for several 
weeks, but it is learned that the Board's examiner considers thai 
the proposed services would not be economical and would pos 
sibly harm the regular airlines already serving these areas 


K.L.M.’s REPLACEMENT PLANS 


N announcement was made last Friday by K.L.M. that they 
intend to replace ten American four-engined aircraft now in 
service by five pew Douglas DC-6Bs and a similar number of 
L-1049 Super Constellations. The announcement says that for 


the ume being K.L.M. does not consider the acquisition of jet 
powered transport to be commercially justified 

The Skymasters and Constellation L-749s to be replaced will 
have completed five years’ service by 1952 and 1953 respec 
tively. The new equipment is expected to arrive in 1954 or 
early in 1953 
_ The company points out that both the DC-6B and the Super 
Constellation are designed for eventual conversion to turboprop 
power and, being pressurized, can operate successfully ai 
25,000ft, which is considered an economical altitude for power 
units of this type 


ENLUCKY AMBASSADOR 


WHILE landing at Christchurch in gusty conditions from a 
test fight on November 13th, the third prototype Airspeed 
Ambassador suffered an extremely heavy landing. For test pur 
poses the load application was placed unusually far forward. 
and although the undercarriage was able to save the main struc 
ture, the stresses imposed—being in excess of the normal 
strength requirements of the engine mountings—caused both 
power plants to drop out The aircraft bounced, touched 
down again farther zlong the runway muwus its engines and 
eventually stopped 
The Ambassador was in the hands of Ron Clear, accompanied 
by a test crew his prototype was actually the first “ pro- 
duction” version, Twenty more Ambassadors are reported to 
be well advaiced on the assembly limes at the manufacturers’ 
Christchurch factory 


B.E.A. AND THE “INDEPENDENTS” 


S reported in last week's issue of Flight, meetings have 
LY recently taken place between B.E.A. and the British charter 
operators to review the arrangements for scheduled services 
operated under Associate agreements in this country 

Certain statements attributed to the charter companies are 
thought by B.E.A. to be “ misleading” and wishing to clarify 
the present position and to prevent any further misunderstand- 
ang the Corporation has issued a new statement. This points 
out that the original meeting was called in order that private 
operators might be informed of plans for the next five years. 
It was felt that this information would permit them to plan their 
——— on @ more economical basis and would permit a 
cloner integration of services. An Association. based on the 
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ideals of LA.T.A., to provide undied travel documentation was 
also suggested at this meeting 

Private operators were invited to submit their proposals for 
future services. Ninety-four such applications were subse- 
quently received, of which the Corporation was prepared to 
recommend 74 to the Air Transport Advisory Council and a 
further six in modified form The remaiming 14 were con- 
sidered as being either in direct competinon existing ser- 
vices or were to the Continent, where international difficulnes 
would have been involved 

The statement emphasizes that the only service which B.E_A. 
proposes to take over during next year is that between Man- 
chester and the Isle of Man, which is operated jointly by North- 
West and Sivewright Airways This service, it is stated, is in 
any case bemg run under short-contract agreement, us has 
been B.E.A.’s intention to return to it at an early date. Thus, 
maintains the Corporation, it is untrue to say that services 
operated by Lancashire Aircraft Corporation have been forced 
to close down because of B.F.A.’s intention of absorbing its 
routes. None of these services is duc to be taken over before 
1982 

The allegation that the Channel Islands charter companics 
are being forced to withdraw from the Islands is also alleged to 
be incorrect; B.E.A. says that, on the contrary, it is prepared to 
welcome charter operations to the Channel Islands as feeder 
services to its own routes. The policy for 1951 does not in any 
way affect the companies now based in the Channel Islands 

The statement concludes by saying that B.E.A. feels that 
with security of tenure being offered for known periods over 
certain routes, operators are bemg offered “ unprecedented 
opportunity for closer work with the Corporation to the mutual 
benefit of both parties.” 

“ Serious consideration has also been given to the suggestion 
that charter companies should operate in parallel with B.E.A. on 
certain routes to the Isle of Man and the Channel! Islands.” 

From the viewpoint of the charter operators, the proposed 
new list of Associate Services is claimed by the B.A.C.A. to 
prohibit any consideranon of re-equipping charter fleets, even 
for those routes which may be available for the full five years. 
It is thought “most unfair” that the Corporation should, in 
spite of its rights under the Civil Aviation Act, seek to return 
to routes which it has operated in the past and discarded, but 
which have now been publicized and developed by the inde- 
pendent companies. It ts clauned that the new structure would 
prevent them from operating an economic route-pattern 

B.A.C.A. feels that the charter operators must be relieved of 
the increasing obliganons of wages and conditions within the 
cwil ave transport industry, must enjoy more freedom, or must 
have some form of official support 

Certainly the recent announcement of the formation of 
R. Aux. A.P. transport squadrons within the charter organiza- 
tions points to the potenual national value of the independent 
companies. The continued struggle for existence which many 
operators are sull enduring can only have the effect of dis 
couraging the healthy development of our internal air transport 
and of preventing us from deriving the maximum advantage 
from a powerful “ merchant air force.” 

It daily becomes more apparent that some suitable arrange 
ment must quickly be made which, even if in certain individual 
cases ut entails “ the axe,” will prove in the long run to have been 
justified un the natronal interest 
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SECOND ALPINE ACCIDENT 


the second time within ten days an airliner has been 
involved in a serious accident while attempting to cross the 
Alps. On the evening of November 13th a DC-4 belonging to 
a Canadian charter company, Curtiss Reid Aviation, Lrd., and 
engaged on « charter flight from Rome to Paris en route for 
Montreal, strack the 8,300ft peak of Mount Obiou, near Gren- 
oble, while flying through snow and mist. There were no sur- 
vivers among, the 5% sons on board. The crew were all 
British, and the aircraft was commanded by Capt. Holrnstead. 
Most of the passengers were Canadian returning from 
a Holy Year celebration in Rome. London msurance 


market was waterested in the insurance of the DC-4, which was 
valued at £375,000 

Until this accident Curtiss Reid Aviation, Lid., who normall 
confined thernselves to domestic charter services in Canada, hi 
operated for 22 years without a fatality. 


LIGHT-AIRCRAFT LIMITATIONS 


N Information Circular No. 2108/1950 the M.CA. draws 
attention to the number of accidents which, mvolving light 
aircraft, appear to have been largely due to pilots’ failures to 
assess prevailing circumstances before attempting to take off. 
The circular stresses the need for pilots to be completely familiar 
with take-off procedure (especiaily the correct use of flaps) 
for the particular aircraft they intend to fly, and to ensure 
that the aircraft is loaded correctly, so that prescribed weights 
and c.g. limits are mot exceeded 

It is pointed out that, when operating from confined spaces, 
pilots should use discretion in relating published performance 
data to available take-off lengths and heights of nearby obstruc- 
tions, as take-off distances are sometimes figures which can be 
achieved only by flying the aircraft to its limits under favourable 
conditions. In this connection, the Ministry has already issued 
Limited Performance schedules for types commonly used com- 
mercially ax well as privately (such as the Proctor and the 
Gemini), giving full information on take-off and climb per- 
formance at maximum weights. Later it is hoped to include 
the effects of the principal variable factors. 

A rough guide to the effect of local factors, such as gradients, 
soft and rough surfaces, long grass, high temperatures and down- 
draughts in the lee of trees, buildings and ground undulations, 
is contained in the Circular. It is stressed that if more than 
one adverse factor is present, the overall effect will be pro- 
gressively cumulative and, therefore, greater than the sum of 
the essimated individual factors 

The major effects are, briefly, (a) take-off distance increases by 
approximately 7 per cent for cach 1,000ft asl; (b) each degree 
Centigrade rise above standard air temperature (i.c., 1S deg C 
at sea level minus 2 deg C for everv 1,000ft a.s.1.) increases take- 
off distance by approximately | per cent; (c) an uphill gradient 
of 1 in 60 increases take-off distance by 10 per cent or even 
more where the airfield surface is concave; (d) a dry, short 
turf surface imereases the distance by some 10 per cent over 
that for dry concrete, while soft turf or long grass may lengthen 
the take-off run by up to 50 per cent 

Variations in wind speed and direction make it advisable not 
to credit more than $0 per cent of the reported or estimated 
figure. A head wind of 10 kt decreases distance to unstick, while 
a 15 kt wind lessens it by 35 per cent. It shoukd also be noted 
that the effect of reducing all-up weight by 2 per cent is to 
lessen take-off d&tance by 5 per cent 


LOW-LEVEL STRIKE: 
Some of the most ob- 
pectioneble and dangerous 
pests—the mosquite in 
its larval form is an ex- 
ampie~-are found not 
upon leaves or roots, but 
in water. The helicopter 
is well suited for attack- 
ng them in their native 
clement by dusting or 
spraying, as this picture 
from America shows, The 
sircraft is a Hiller 360. 
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SHORT-HAUL SPECIALIST 
The first prototype of the 
Martin 4-0-4, an improved 
and slightly longer version 
of the 2-0-2, made its first 
flight fast month. 
Cheracterized by higher 
payload capacity and 
greater comfort for pas- 
sengers, the 4-0-4 has a 
top speed of 312 m.p.h. 


“HE Minister of Avinuion, Lord Pakenham, visited 
Ringway Airport (Manchester) on November 10th and 
inspected the new extensions to the runways. He said that 
negotiations now being conducted between the M.C.A. and 
Manchester Corporation for the taking-over of the airport were 
proceeding satisfactorily 

A p’an to provide an international airport at Paya Lebar, a 
north-eastern suburb of Singapore, has been submitted to the 
Singapore Legislative Council; the cost is estimated at 
£2,353,000 

. 

Mr. J. Roland Adams, K.C., has becn appointed by the 
Minister of Civil Aviation to hold a public Court of Inquiry 
into the accident to the B_E.A. Dakota G-AGIW at Mill Hill 
on October 17th 

e 

As a result of negotiat.ons between the Peruvian State Airport 
Corporation and Panagra, which has operated to that country 
for 22 years, the first I1.L.S. system in South America is soon 
to be provided at Lima Airport 

. 


The Nantes airport at Chatcau-Bougon, which has hitherto 
served only as a daylight landing field for French aircraft, now 
has night-landing facilities. It is hoped that the airfield will 
provide a useful diversion for any pilots who find themselves 
in difficulties while flying over the went of France 


1A.T.A. announces chee, with from November 15th, 
fares ¢n the transatlantic services of Air France, BO.A.C 


3AHAMAS VISITORS : At a party given by the Bahamas Development 
Soard on the occasion of the pre-inaugural flight of B.O.A.C.'s new 
Nassau to New York service are Sir Miles Thomas. Capt. 0. P. jones 
(in command of the Sir Frank Whittle, the Corporo- 
tion's Adviser on jet 


BREVITIES 


K.L.M. and T.C.A. from Montreal and Gander are reduced by 
approximatel; 6 per cent. This follows the re-valuanon of 
the Canadian dollar, The reduction will not be effective cise. 
where in North America, where fares are paid in U.S. dollars 


According to figures published by the C_A.A., Cleveland 
heads the list of American “ter.ninal-type”™ airports for traffic 
handied in the first half of this year. Cleveland's total was 
125,000 movements; Chicago was second with 113,000, followed 
by Miami, St. Louis and Oskland. A noticeable increase was 
reported in charter ¢: aes 

A further step the of a heliport in 
Birmingham is revealed by the announcement—made at a 
meeting between representatives of B.E.A. and the Municipal 
Corporation-—that experimental helicopter landings will be 
made within the next six months on a ground site in the centre 
of the city 


With the approval by the C.A.A. of vowe communication 
between Pan American aircraft and- ground stations on the 
Basra-Karachi-New Delhi portion of the P.A.W.A. Far Eastern 
network, the provision of a round-the-world R/T link for the 
company’s aircraft is now complete. The project has cost 
some $2,000,000 


There are suggestions in the United States that the Avro 
Jetliner may be tne first transport of its type to be tested under 
the provisions of the new Prototype Aircraft Testing Bill 
During the hearing m connection with this legislation m was 
definitely established that no provision of the Bill would prevent 
the Jethner from being tested with part of the $12,500,000 
authorized by Congress. Several airlines have indicated their 
witerest in trial operations non schedules 

In the first nine months of thie year T.W.A. achieved a sub- 
stantial reduction im operating cost while increasing the total 
volume of business to produce a net income of $5,067,471 
approximately £1,809,811 Announcing these figures, the 
company states that the addition of all-cargo four-engined air 
craft on trans-continental domestic services since Novernber Ist 
is expected to result in a heavier comiribution to revenue from 
freight operations within the next quarter. The cost per ton 
mile was decreased by 94 per cent from last year's figure, 
while revenue ton-mileage rose by 116 per cent 

The Parhamentary Secretary to the MCA. Mr. Frank 
Beswick, said in reply to recent questions in the House of 
Commons that experiments to find a cheaper form of Fido 
had so far indicated that an efficient fog-dispersal system using 
high-pressure fucl oil was “almost certainly a technical 
possibility.” The results of the trials were being awaited before 
deciding whether the cost of a full-scale installation (about 
£250,000) was justified In the meantime the MCA. was 
obtaining the views of operators on the use of FIDO as an alter 
native to the existing practice of aircraft diweruon. Mr. Beswick 
also said that during the time that the FIDO installation was 
available at Blackbushe (about 15 months) it was called for only 
once. FLIDO facilities were now confined to Manston 
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covering the period from July 
The previous list (June 26th 
week, and we hope to publish further names in an early issue 


an average of about 50 


\ JITH the object of finding ways in which instruction migh 

be speeded up, the instructors of the Surrey Gliding Club 
t mortem” on the 
Among their conclusions there may well be some 


the gliding fraternity 


was discovered 


(eased at Redhill) recently carried out a * 
year’s flying, 
valuable pointers for members of 
general 

By charting pupils’ progress 


that 
number of launches required befor¢ a solo tended to be fairly 
The instructors consider that 
three possilsle reasons for this fact are: (1) inefficient instruc- 
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the 


pupil incompetence; (3) the setting of too high a 


standard before the solo-stage is reached 
pomts, the Club considers it essential that, provided they get 
along well vogether, a pupil should, wherever practicable, remaim 
with the sarne instructor throughout his waining 
thinks, should also make an effort to ensure that their training 


WORLD-BEATER? At the end of this month FL. 
in charge of the RAF, Gliding instructors’ School at Detling, will visit 
the United States to make an attempt on the world's gliding altitude 
record, which now stands ot 35,500ft 
an American sailplane in the Sierra Nevada mountain area of Cali- 
ood sooring conditions, FL 
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Archibald David Hepburn Mine 
Home 

lohan Bar 

Michael Richard Blakeway 


Michael Charles Russel! 
jack August Bridger 

Donald W 
Victor ohn 
Robert Fra 
Edward Charles Martin Stewart 
Kenneth Th 
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White 
Thomas lohn 


am Liveys Farbank 
alton 
cie Browning 


omas Bromiey 
snaid Cawthorne 
sibourne 


Methven 
John James Turner 
Konmech 
rey. 
Peter Dun 
Geoftrey Rate! 
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Harald Jackson Parkinses 
Stflord Loomes 
Bryan Gare 

john Pemell 
Robert Bruce Cole 
Douglas James Thornton 
Henry Douglas Rodd 
Pecer George Evans 
Brian Witham Wer 
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Pupils, it 


Forbes, who is 


The attempt will be made with 
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fed Service pilot 
fred Service priot 
Aeroplane 


Service ut 

Service ut 
Qualified Service priot 
Dartington and Owe AC 
Southend Municipal FS 
Blackpool! and Fyide A.C 
Qualified Service 
Qual fied Service pilot 
West London Aero Club 
Qualified Service pilot 
Aero Club 
A:rways Aero Club 
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is continuous, or at least regular, in the carly stages. This 
wouki reduce the number of launches before solo and, there- 
fore, the total cost of the training peri 

It is pointed out that, in dual training, there is a tendency 
for the pupil to rely too much on his instructor; once he has 
reached the circuit stage he should take upon himself the 
responsibility for the flight and make the necessary decisions 
involved, just as though he were alone in the aircraft. 

It is thought that where a club has an over-large membership, 
it is a mistake to rush through a long “ Daisy list” in order 
to get everyone airborne Each pupil on elementary training 
should be given three consecutive launches, regardless of how 
many students are still waiting. All concerned should also 
co-operate in stepping up the number of launches per day 

As far as standards of competence are concerned, the Club 
points out that, as in its own case, a high level is particularly 
desirable where the gliding club shares a field with other flying 
organizations 

The Surrey Gliding Club, incidentally, is holding its Christ- 
mas party on December 9th, starting at 6.30 p.m. and it is 
hoped that members of many other clubs will attend. Tickets, 
price 7s 6d, may be obtained from the chairman of the House 
Committee, Surrey Ghding Club, Redhill Airfield, Surrey 

( N the initiative of the Kemsicy Flying Trust, an investiga 
tion is to be made into the operation and cost of flying 
ultra-light aircraft, and arrangements have been made for the 
first production Motor Tutor to be taken over by the Southend 
Flying School. The Ultra Light Aircraft Association is support- 
ing the plan, and a proposal that the School should also conduct 
comparative trials with a Dart Kitten has been accepted. 

The two aircraft will be flown intensively in the normal school 
curriculum, and will be used to enable pupils to acquire cheaply 
the experience necessary to obtain their hcences. A full report 
of the investigation will be published by the Trust in due course. 

The manager of Southend Municipal Airport, Mr. Bernard 
Collins, who is among the most experienced ultra-light pilots 
in this country, extends an invitation to all U.L.A.A. members 
to visit Southend Airport, where they will be able to fly both 
the Motor Tutor and the Dart Kitten at a rate of 30s per hour. 
Application should be made personally to Mr. Collins. 


our issue of November 9th it was stated that Mr. E. B 

Weston had been elected chairman of the newly formed 
Christchurch Aero Club. The chairman is, in fact, Mr. K. R. 
Scales, who previously acted in the same capacity for the former 
South Hants Ultra-Light Aero Club; Mr. Weston is hon. 
secretary and treasurer 


CERTIFICATE 


No Name or School Cate 
26,643 Edmund Archur James Taylor | Hampshire Aero Club 287.50 
24.644 john Finlay Kirkpatrick | Qualified Service pilot 317.50 
26.645 Robert joha Herbert Saunders } Qualified Service Pitot 31.750 
26.646 John Jackson | Lancashire Aero Club 
26.647 Arthur William Ciifton | Liverpool Flying Club 728.50 
26,648 Maicoim Clow Wilson College of Aeronautics 38.50 
26,649 Graham Hargrave Mann Flying Club 4850 
26.650 | Maurice Ayre Qualified Service pilot 18.50 
26.651 Harry Rollins Qualified Service pilot 48.50 
26,652 | Percival George Lord Qualified Service priot 68.50 
26,653 john Edward Blackman Service Pilot u't £8.50 
26,654 Dudley Chartes Botroms London Aeroplane Club 928.50 
26.655 lobn Philip Edwards London Aeroplane Club 96.50 
26.656 john Michael Greenland London Aeroplane Club 98.50 
26.657 George Brian Vaughton Midland Aero Club 4850 
26.658 Frederick Ronald William Peasiey Qualified Service pilot 9850 
26.659 David George Reed Airways Aero Club 
26,660 Percy William Scotney Cambridge Aero Club 11.850 
26,06! | Henry Portal Qualified Service piiot in8650 
26622 Omar Beidas Redhill Flying Club 12.86.50 
26.663 john Goodwin Burns Qualified Service pilot 12.850 
26,664 Alfred John Mall Wolverhampton Avro 128.50 

Chub 
26.665 Michael Sean Armtrong Qualified Service pilot 118.50 
26.666 Alan Morgan Bassett Qualified Service pilot 118.590 
26,667 Peter Alexander Black Qualified Service p lor 12.8.50 
26.668 Maurice Eggtishaw Bewick Qualified Service plot 128.50 
26.669 tan Miles Clifford Qualfied Service pilot 128.50 
26.670 | Archibald William Forsre: Qualified Service priot 128.50 
26.671 Kenneth Anderson Haring Qualified Service pilot 128.50 
26.672 John Edward Nethaway Qualified Service pilot 12.84.50 
26,673 | Eric Irwin Pennington Qualified Service pilot 128.50 
26.674 lan Dudley Shaw Qualified Service pilot 128.50 
26675 Maurice Albert Turner Qualified Service pilot 12850 
26.676 Rowland Mark Ware | Qualified Service pitot 128.50 
26.677  Gerdon Roy Wilkinson | Qualified Service pilot 2850 
26.678 Ernest Veitch | Qualified Service pilot 128.590 
26.679 john Drennan Qualified Service pilot 1$.a50 
26,600 Leonard Horchkin | Quateied Service pilor 15.89.50 
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No Club of Scho 
26.614 
Qua 14789 
26.616 Ham 
Clut 
417 Qualified Service pilot 1475) 
26.618 Qualified Service pilot 14.7.5) 
26.61% Brough Flying Club 17.7.5) 
26.620 Denham Frying 
4.621 Marshall's Flying Club 17.7590 
44020 Qualified Service pilot 18790 
26.62) Qualified Service pilot 18750 
26.4624 24R FS Rochester 19.7 $0 
26,625 24 RFS. Rochester 18.750 
26.624 24 RFS Rochester 18.759 
4.42) 24 RES. Rochester e759 
16,628 Service Pilot u't 19.759 
26.629 | 
197.50 
26.630 19.7.$0 
/ 66)! 9.7.50 
26.692 Ge 19.789 
26.633 jack 197.50 
MEM 19.7.$0 
26,635 25.7.$0 
26.636 25.7.50 
26,657 25 7 50 
6.68 26.7 50 
26.619 26.7 50 
26.640 
6.64! Service pilot w/t 277.7 50 
642 Herts and Essex AC 28.7. 50 + 
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PRESSURE REFUELLING THE COMET 


6,000 Gallons in 20 minutes 


The de Havilland Comet, equipped 
with F.R. Refuelling Valves, is 
scheduled to be refuelled at the rate 
of 150 gallons (6/2 litres) per minute 
per hose 


F.R. Refuelling Valves are specstied 


in 21 types of modern civil and 


military aircraft 


On all Pressure Refuelling questions 
consult the specialists —. F.R. — 
the pioneers of high-pressure refuel- 
ling systems and the leading manu- 
facturers of aircraft refuelling 
equipment, including Valves, Float 
Switches, Couplings, Connectors, etc. 
Comprehensive facilities are available 
for conducting full-scale mock-up 
tests of aircraft fuel installations and 
fuelling tests of prototype aircraft. 


FLIGHT REFUELLING LTD. 


Pressure refuelling equipment 


FLIGHT REFUELLING LTD. 
ENGLAND 


Tarrant Resuvon Braxororp, Dorset, 


Telephone : Blandford Telegrams Refuelling, Blandford, 


FLIGHT REF URLING INC, COBHAM BLDG. DANBURY AIRPORT, DANBURY, CONN.USA Tel Grams REFUELING, DANBURY, CONN 


FLIGHT REFPUBLLING (CANADA) LIMITED, @10 BIRNAM AVENUE, MONTREAL 1S, QUEBEC, CANADA Teteptione ORAVELLE 42% 
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Recognize this airfield? It's No. 5 in this 
series of puzzle photographs. You'll find the 
answer below on the right * 


The Shell and BP Aviation Service is on duty all the year 
round at twenty-five aerodromes throughout the country. 


The Service supplies fuel and lubricants to twenty-three 


international air lines, countless charter companies, 


flying clubs and private aviators. 


Shell and BP Aviation Service 


Shell-Mex and B.P. ShelkMex House, Strand, W.C.2. 
Distributors in the U.K. for the Shell 


and Angilo-lranian Oi) Groups 


dadng uojsayy 


you Know your airfields ? 
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A NEW STICK-FORCE UNIT 


Compact Design. with Apparent Advantages, Developed by US. Bureau of Standards 


URING the past few years, the importance of the 

ability to measure aircraft control-input force— 

colloquially known as “stick-force”"—demanded of 
a pilot in all circumstances of flight has advanced as a direct 
corollary of the advance in aircraft performance. Under- 
standably, the means devised for measuring stick-forces have 
been many and varied 

An extremely neat stick-force unit has, however, recently 
been developed for the U.S. Navy Department by F 
Cordero and S. H. J. Womack, of the U.S. National Bureau 
of Standards. Its merits are that it is compact, easily 
attached to the control column, requires little attention, 1% 
unaffected by the ordinary fluctuations of aircraft battery 
voltages, is of adequate sensitivity, and permits the taking 
of a photographic record of stick-force indications. 

The standard hand-grip of the control column is replaced 
by the stick-force unit incorporating a cantilever-spring 
sensitive element, the deflection of which is measured in two 
perpendicular directions for elevator control, aileron control, 
and combinations of both. The spring deflections control 
electric voltages, operating a dual pointer selsyn indicator 


Left: The neat de- 
sign of the device, the 
linear-scale force- 
indicator and their 
comparative sizes 
are here apparent. 


Right. With the cover 
removed and the 
hand-grip bisected 
the interna! arrange- 
ment of the unit is 
made cieor 


The cantilever spring takes the 
form of a vertical rod of circular 
cross-section, the lower end of which 
is rigidly anchored in the base 
of the unit. At the top of the rod 
is a sphere about which is clamped 
the cylindrical hand-grip, thus 
effectively localizing the application 
of force by the pilot essentially at 
one point. Flexure of the rod its 
then a measure of the transverse 
force exerted through the handle 
with application at the spherical 
point 

When the rod is bent by the 
applicauon of a force at the handle, 

it deflects one or both of two flat spring strips mounted 
vertically beside the rod; anchored at their bases, they are 
free at their upper ends to swing out with it as it bends 
The strips are so mounted that one is deflected by monon 
of the rod at right angles to that which deflects the other 
Outward or inward motion of cither of the strips moves a 
lever attached to the shaft of the appropriate selsyn trans- 
mitter. The voltage produced is transmitted to one or both 
of the complementary D.C. selsyn indicators, which show 
motion in the two perpendicular directions. Both indicators 
are housed in one case having a single 3Xl-deg scale 
graduated directly in pounds of force. A second dual indi- 
cator may be connected in parallel with the first for duph- 
cate indication. Since the deflection of the spring rod is 
proportional to the force applied to the handle, and since 
the rotation of the brushes is nearly linear with respect to 
the rod deflection, a force indicator with an essentially 
lincar scale can be used. 

When no force is being exerted on the hand-grip, it is 
kept co-axial with the vertical rod by means of a coil-spring 


and plunger in a cylindrical cavity within the hand-gry 
just above the sphere to which the hand-gnp « clamped 
The hand-grip is only bearing-tight about the sphere, which 
is screwed to the top of the rod. When the hand-grip is 
displaced, the compressed spring forces the plunger down 
against the flattened crown of the sphere and «© tends to 
return the handle to the neutra 


The instrument is designed to measure a maximum force 
of 200 Ib in each of the two perpendicular systems 
separately, or a maximum of approwmately 140 ib in both 
systems simultancously. A D.C. voltage between 22 and 
28 is required, with a current of 50 milhamperes at 28 volts 
An cight-wire cable connects the transmitter and indicator 
units. The circuit includes two 100-ohm protective resistors 
and four 7,500-ohm rheostat segments obtained from 
ordinary potentiometers, as well as four pairs of silver 
brushes and four contact bars of silver wire. The entire 
equipment, exclusive of electrical leads, weighs about 3 Ib 

The instrument is calibrated by hanging weights from the 
handle held in a horizental position. By changing the length 
of the lever operating the brush shaft, the calibration may 
be adjusted within a reasonably broad range. A specul 
screw, slider, and drum are provided for making this adjust 
ment, which may be quite conveniently performed 

Tests of a typical instrument, it 1s stated, show a maximum 
hysteresis of the order of 2 per cent of full value; 
thus, the uncertainty in reading 1s about | per cent of the 
full-scale range. The calibration curve deviates about 2 pet 
cent from linearity, and the sensitivity is of the order of 
0.5 per cent of the full scale 
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LIGHT WORKSHOP EQUIPMENT 


A LTHOUGH intended primarily for the home craftsman anc 
£ for “the man whose business does not justify the use ol 
costly industrial tools,” the “Handy Uulay” equipmen: 
recently produced by Biack and Decker, Ltd., Harmondsworth 
Middlesex, has many applications 

Basically, it consists of a sturdy electric drill with a capacity 
of jin in mild steel, and with « are supplied a horzontal sand 

13 high-speed drill bits, 3in grinding wheel, 4:in wire brush 
3in cottor, buff, wheel arbor, and tube of polishing and buffing 
compound. These items may be acquired separately, or as a 
complete kit in a metal case at £10 17s 
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WITHOUT 


REFLECTION 


A Practical Method of Lighting Instruments 


for Photographic Ree ording 


NE of the problems incident upon the use of automatic 
observers in the flight-testing of modern aircraft has been 
that of illuminating the instruments economically, and 
without reflection from the instrument glasses. A new method 
of illuminating the instrument panel, evolved by Mr. P. D 
Betteridge, of the Hawker Aircraft experimental department 
has prodyged excellent results 
The problem first occurred when became necessary to 
photograph 39 air-speed indicators used for measuring pres 
sures, together with ten selsyn indicators for indicating control 
surface angles It had been noted that, when air-speed in 
dicators were grouped together, there was always a space 4 
the corners, and this space was sufficient to allow a jin dia 
meter hole to be drilled through the panel, so permitting the 


ROCKETRY 


R. A. V. CLEAVER, A.R.Ae.S., who is in charge of the de 

Havilland Engine Company's work on rockets, is this evening 
presenting a paper entitled Rockets and Assisted Take-Off before 
the Royal Aeronautical Society. After outlining the essentials 
of the rocket motor, the paper goes on to deal with various forms 
of propellant, and the practical problems of rocket design and 
development Some devoted to general engineering 
problems, and a broad survey is made of the various apphcations 
of rockets to assisting take-off, ending with a comparison wath 
+} moet 


performing function 


space 


£10,000 FOR BLACKBURN EX.DIRECTORS 
ba the 1949 report of 


Lid., prov s made for the 


setticment of all 


Blackburn and General Aircraft 
sum of £40,000 to be pak 
claims in respect of 
agreements or otherwise.” It 
nclusion of the revent controversy 
on the company it was announced that 
“settlement satisfactory to all parnes had been reached.” 
Reviewing future prospects in the report, Mr. Robert Black 
burn warns shareholders that a drastic reduction in profits 
is inevitable, though he fecls that the company’s position 1s 
sufficiently strong to withstand a temporary setback 


to former direc in 
the terminatio rvice 
will be recal t 
the 


FLIGHT, 23 November 1950 


This photograph of an automauc-observer test pone! demonstrates the 
admirable iliumination and non-reflecting qualities of the new light 
units. (Left) Side view of oir-speed indicator, showing how the new 
Hawker lighting unit is fitted through the panel at each of the four 
corners of the instrument 


fitting of a specially designed light una. This uni consists 
of a Bakelite moulding which holds a 12-volt six-watt M.E.S. 
bulb, and the bulbs are series-wired in pairs to run off the 
aircraft 24-volt supply The cap which shields each bulb from 
the camera is pressed from 22 s.w.g. aluminium sheet, and 
great care has been taken in design to ensure that the caps 
cannot come off accidentally 

As may be seen from the photograph of a large automatic- 
observer panel, the light units (which, incidentally, weigh joz 
each) are fitted in each corner formed by four instruments, and 
all the way round the outside of the group; thus, every instru- 
ment is evenly illuminated. Mounting the light-sources so 
dose to the instrument dials has the immediate advantage that 
less power is required and, even more important, that reflec- 
tion oom the glasses into the camera lens is impossible. Another 
special light unit devised for use with selsyn indicators consists 
of a Bakelite moulding which houses 12-volt six-watt festoon 
lamps, and is fixed with the same screws as the instruments; 
these units weigh but foz each 
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Q.U.A.S. 


University Squadron's 


HEN the annual dinner of the Oxford University Aur 

Squadron was held at the Randolph Hotel, Oxford, last 

Friday, November 17th, it marked a singular event 
the 25th anniversary of Mr. J. B. Acres’ service with the Squad 
ron. The Commanding Officer, W/C. C. N. Foxley Norris, in 
a memorable speech, referred to the invaluable service Jack 
Acres, us chief ground instructor, had given to the unit; and the 
C.-in-C., Reserve Command, Aw Marshal Sir Robert Foster, 
presented Mr. Acres with an inscribed salver as a token of the 
Squadron's appreciation 

The C.0., who is leaving on January 2nd to take up an 
appointment at the R.A.F. Staff College, stated that though 
during the past year the Squadron had done more flying than 
any other University squadron, the number of its members 
embarking on a Royal Air Force career was still too small. Dur 
ing the three years of his command, the figures had risen (1948 
two; 1949-threge; 1950-eleven), but eleven was only 25 per cent 
of Squadron annual strength. He thought that perhaps their 
National Service experience before they came up mught have 
had something to do with the way members felt, but that views 
commenly formed in such circumstances were likely to be wide 
of the mark. As far as security in a career was concerned, the 

R.A.F. now offered as much, perhaps, as did any other career 
sa . man intended to become a dentist 

Very Reverend Dr. Lowe, Dean of Christ Church and 
Vice-Chancellor, said that the reputation of the Squadron within 
the University was extraordinarily high, and this applied not 
only within the University: he had been surprised at the 
unportance accorded to University air squadrons by the Au 
Munistry. ‘hey were regarded as nuclei of a corps d'elite in the 
Service. The Vice-Chancellor ended his speech with the words 
“the future is yours.” 

Deputizing for the Chief of the Air Staff, who was unwell, 
Air Marshal Sir Robert Foster, having made the presentation to 
Mr. Acres, then presented to the Squadron Adjutant, for “ record 
purposes,” a photograph of W/C. Foxley Norris taken during his 
visit to America, and illustrating Anglo-American friendship in 
mo uncertain manner. Sir Robert referred to Dr. Lowe's use 
of a helicopter earlier in the year to visit Torquay, by remarking 
that, although it was not unusual for Vice-Chancellors to go “ up 
in the air,” 1 was quite unique to have a Vice-Chancellor who 
went a P in the air vertically and wore a top hat at the same 
ume. He also announced that it was proposed to form a fighter 


vontrol unit in the University, and ended by quoting a trans- 


NEW at RADL 


innual Dinner : 
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CELEBRATES 


Presentation to 


lanen of Ovid refermng w Cupid 
the umportance of youth im both 
received with gales of laughter 

Mr. R. R. Shaw, an undergraduate of New College, sand that 
Chipmunks had proved that one could fly without being phys: 
cally uncomfortable. He was obviously expressing the views of 
Squadron members in stating that the future looked rosy for, 
with the formation of the control unw, the doors of the club 
would no doubt be thrown open to those law undergraduates of 
St. Hugh's and Lady Margaret Hall. Mr. Shaw paid tribute to 
the flying instructors for the difficult job they had with pupils 
who flew only about once a week, and Mr, Acres said, “he & a 
man who tes the past and present of the Squadron to the future.” 

Mr. Acres congratulated the Squadron for a 100 per cent turn 
out for “ground training” that evening. This was rapturously 
received. The chief pout which struck him about his 25 years 
of service was that the buildings and the undergraduates 
remained the same—only the equipment changed: when he 
first came to the Squadron the aircralt had rotary engines. The 
Squadron's war record was enviable; of the 300 Squadron mem 
bers who had gone to war, 150 had received awards, including 
two V.C.s There were cight ex-members of the Squadron in 
the present Parliament, and they had one High Commissioner os 
well, ‘There was, of course, always the recurring problem of 
changes of commanding officers, but he thought he wou'd include 
the present CO. as one of the prize exhibits at his SOth annrver 


and Mars, and emphasizing 
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NEW FLUID-LEVEL 


‘Oo meet the need for a fluid-level switch incorporating both 
“make and/or “ break contact facilities, Smuth’s Aircraft 
Instruments, Lrd., have newly developed an umproved switch 
unit which can be fitted at the top, side or bottom of a tank 
In conjunchnen with a warning lamp, or flag imdcator, the 
switch can be used to indicate a predetermined level of fluid 
in a tank, and other applications which spring readily to mind 
are those of a refuelling cut-off switch, or a pump cut-off 
switch for “tank empty” conditions 
The switch weighs 15 oz, and is fange-mounted with 12 
fixing holes to fit standard 4.25in bolt-rings. The mechanism 
consists of a hinged cork float, enclosed in a domed cover, the 
float being magnetically coupled through a sealing diaphragm 
to the contacts 


THE SAPPHIRE-HASTINGS 


Piloted by SL. H. G. Hazelden, Handiey Page's chief test pilot. this Hastings, powered with Armstrong Siddeley Sapphire turboyets in piece of the 
outboard Bristol Hercules piston engines, flew from Radiett airfield on November \3th. $1. Hazelden -eported that even when he throttled the 


Hercules back he was unable to hear the Sapphures. 


Though he used only half thru:t on the initio! flight, the climb-eway with wheels down was 


extremely good, and the Hastings was at |,000ft in approximately thirty seconds 
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CORRESPONDENCE 


lhe Editor of Plight’ does mot hold tamselj responnble 


of the writers, not mecetsariiy for 


All for £650 a Year 
AS a “satisfied pupil” of 
4 no personal axe to grind, 
hearted support of “ Instructor's” 
ber 9th)? 

There must be few occupations where remuneration has not 
been augmented to some degree, to take account of the fact that 
living costs are up by a factor af 2 to 3 since 1939 There can 
surely be no justification for assuming that the flying instructor 
and his wife and family, are immune from these increased costs; 
und remuneration more in keeping with the umes seems long 
overdue. From my own industrial experience, | know that there 

many unskilled and semi-skilled labourers receiving more 
than £650 per year; and when one considers the long and com 
plex training necessary t make a flying mstructor seenis a 
gross anomaly, and a reflection upon British aviation, that sucha 
highly skilled man should receive less than a relatively unskilled 
one 

Apropos what the flying 

Instructor” understates the 
futy with the clubs, where they 
instructional skill a measure of tact 
tion to a high degree. Risk 
even though aviation is pass: 
safe stolidity of the saloon If, as at two airfields I have 
known, ground crew develop a quaint habit of disappearing 
when most wanted, the instructor may all but fimish his day by 
sweating to hangar aircraft. ‘To finish it—perhaps at 10 p.m 
he may be expected to spend a further lump of his £650 (minus 
deductions) in hospitality to club members, while he listens to 
their enthusiasms, difficulties, and wizard analyses, all based on 
ten hours’ flying 

It seems to me, however, that quite apart from, or perhaps 
inextricably mingled with, any question of just reward, the 
gravest danger in continuance of the present salary levels les 
o frustration of the voluntary spirit The flying instructor, 
even paid, must at all times be such an enthusiast for his voca- 
tion that he discounts risk, hours, boredom, frustrations, dis 
appointments, hard work, nerve strain and many other things 
He voluntarily gives himself unstintingly to his pupils To 
devaluate that voluntary sacrifice of self by madequate remuner 
ston to mvite the attitudes of “ safeguarding rghts,” and of 
doing the minimum which “yust gets by Ths attitude is far 
too common in the nation to-day, and will be a sorry day if 
ever it creeps insidiously into the flying mstructors’ ranks 

Stirlingshire GRATEFUL PUPIL 


*rivate Pilot's Licence 27069 
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Air Safety 


the 


on safety arising out 


of discussion 


following observabon 
ent crashes may be sa 
t of displaced centres of gravity and the way the 
tour ft may be affected in such circumstances, 
wing personal experience may be relevant When 
Whitley to land at Dishforth one aight in carly 
rash in a manner suffxiently unexpected to make 
ular note for future reference-—it cartwheeled in, 
ul, to having moved dangerously aft because 

with an unused bomb in its fuselage and empty 
weeks later I was myself landing in a Whitley 
tanks and a full overload fuel tank in the fuse- 
back in the final approach, the nose of the 
urcraft re up skywards and only the combined weight of 
the ind second pilot thrown forward on the control column 
brought it down again 

2 Ihe low survival rate in crashes is largely duc, we know, 
to the lack of backward-facing seats, fleable fuel tanks, automatic 
fire extinguishers, and inertia-controlled cut-out fuel and ignition 
witches, while other causes which are probably no less respon- 
ible the carriage fuel in the fuselage, instead of only in 
the wings, and high landing speeds. Yet one wonders whether 
even with these hazards removed more passengers would not be 
saved, however inadequate the size and choice of escape exits, 
if they were briefed thoroughly m emergency-escape drill 
passengers have to be who travel by sea. In the Services there 
8 an extensive scheme of internal and external rescue markings 
which civil operators ignore on the absurd score that it would 
frighten, instead of reassure, the passengers the same reason 
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they give for playing down briefings as much as possible. Yet 

ven tf cone en paying passengers were put off flying because 
a additional precautions for thew safety should not this respon 
sibility be accepted for the sake of the others? 

3) The incidence of crashes could be cut down, one 
imagines, if there were more hard-and-fast limits as to the con 
diuions in which civil airlines can operate. No aircraft should be 
flown with passengers beyond the safe limits of its capabilities; 
no aircraft should be allowed to take off unless a defined mini- 
mum of safe-landing conditions is within range at all points along 
ts route, (These landing condinons should unchide clear visibility 
east in the last stage of landing for a horizontal distance of 
1,000 yards, at present landing speeds, and with a cloud base suf- 
iently high to allow a visual hold off.) In thus respect there 
would be some variauen according to the type aad modernity of 
ureraft, the skill and experience of the captain, and whether or 
not the aircraft had a tricycle undercarnage—as well as the obvious 

tion governed by the landing facilities available at differe> 
urports aad emergency landing fields. The latter, in particu! 
is, of course, of primary importance and should not be ieft to vie 
discretion of the pilot, who should never be left in the invidious 
ion of having to decide whether or not to call for the aid of 
exp apparatus, such as FIDO, or to risk the lives of his 
passengers in order to save his company from the heavy fec 
which may be involved in making use of such facilities. Thee 
fees aral expenses Id be a charge the community in 
exactly the same way as are lifeboat and hghthouse services 

4) For feeder-line services, that where aircraft are used 
on relatively short runs and their entire internal space is mad 
use of for seated passengers, as in omnibuses on roads, considera 
non might be given to reviving the old type of biplane construc 
non, which allows, I believe, larger escape apertures without 
loss of strength, and slower landing speeds. Compared w 
tume losses caused by embarkation, the slightly longer 
taken on average point-to-point services would not be a very 
factor, and in any case the chief saving in ume on such routes 
is surely the fact that the journey is made as the crow flie 
It would be interesting to compare Imperial Amwways’ wr 
schedules and safety record with those of the post-war era 

Finally, whether or not it is practicable to use them, it ca: 
be disputed that while passengers are not provided with pat 
chutes there will always be the chance of a wholesale writ 
when civil aircraft find themselves in a position when they 
force-land in nil visibility, or are cruising at altitude whe 
uncontrollable fire breaks out 

East Twickenham, Middlesex 
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the Airship “Bournemouth 
From Lord Ventr 
“HANK you for your article (November 16th) on our airship 
Bournemouth To give honour where honour is due, 
ever, I feel it should be made clear that Mr. A. C. Leith 
practically built the himself, and with S/L. T. P. Y 
Moore did most of the detail designing of the ship 
S/L. York-Moore has been one of the most hard-working 
the little team concerned with this airship since the start 
He will, we hope, either be pilot, or at any rate second pilot 
of the airship on trial flights. His past experience as a 
Captain of S.S. Coastal and C Star airships has been invaluable 
Bournemouth, Hants VENTRY 
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Output and Airserew 


FEAR it is a little late to be commenting on your issue dated 
September 21st, but details of the Pratt and Whitney T.34 

Turboprop give rise to certain questions. Firstly, if this engine 
develops 5,700 h.p. how come that a single four-blade prop can 
absorb such power? Is it, perhaps, that the prop absorbs some 
3,500 hp. and the remainder released as exhaust efffux? 
Secondly, to develop such power from a 13-stage axial com- 
pressor of a diameter no greater than 30in is an achievement 
about which I think we should hear more 

Glasgow, W J]. R. PLENDERLEITH. 

{Though the figures quoted in our paragraph were as supplied 
by the makers we agree that the point raised is worthy of clarifi- 
cation. P. and W > further state that 4,700 h.p. is the rated 
figure for a $0-hour test, that the proportion of power delivered 
to the airscrew shaft 1s 90 per cent, and that units have con- 
siderably exceeded the power figure quoted.~—Ep.| 
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Whald he going lt ct with that BENCH GRINDER ? 


Just run your mind over 
a few of the popular uses for 
these versatile machines. 


TOOL 
SHARPENING 


SMOOTHING 


GENERAL 


GRINDING 


~@ 


BRUSHING 


Whatever it is, he’s going to do a faster, finer 
job... more accurately, more easily, more 
cheerfully! He'll do endless odd jobs of general 
grinding as they come along — they 

take so little effort with a Van Dorn Electric 
Bench Grinder! Sizes 6in., 7in., 8in. and 10 in. 


Sold by leading Distributors everywhere 
SANDERS 
L$ 


PORTABLE ELECTRIC TOOLS 


VAN DORN ELECTRIC TOOLS DEPT HARMONDSWORTH, MIDDLESEX PHONE: WEST DRAYTON 
LONDOM - BIRMINGHAM BRISTOL GLASGOW LEEDS MANCHESTER «© MEWEASTI.E MOTTING HAN 
Sere 
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No. | Temperature Measuring 


The comprehensive range of Weston temperature measuring 
instruments covers the requirements of existing production 
aircraft, as well as types now under Cevelopment In addition 
to thermometry for the indication cylinder, air, oil and 
mdiator temperatures, Weston equipment for aircrait 
includes instruments for power supply, navigational aid 


selector switches, etc 


WESTON. 


UME NTS 


Wustrations show 

Above | Model $128. Duval Engine Temperature indicator, comprising 
two Millivolemeters of 100° scsle housed im large-size case For 
wee if Conjunction with copper conmstantan, ron /constantan or chrome 
alume! thermocouples 

Below Model S127. Dual Ratiomecer indicator, comprising two 100 
Ratiomecer movements housed in large-size SAE case For use in 
enjunction with thermomecr bulbs, electrical pressure trans 
mitters, electrical position indicators or any combination of two of these 
to indicate a variety of temperstures, pressures oF position 


SANGAMO WESTON LIMITED 


E id, Branches Gtasgow, Manchester, Newcastie-on-Tyne, Leeds, Wolverhampton 
Enfield 1434 (6 tines) and 1242 (4 lines), Telegrams: Sanwest, Enfield, Seuthampcon, Brighton, Liverpool, Nottingham 
Seorcish Factory, Port Glasgow, Renfrewshire, Scoriand 


 SELE-TAPPING SCREWS 


THE PHILLIPS HEAD 

The special driver mates perfectly with the recesse:| head 

and cannot slip. There is no risk of injury to the operator 

or damage to the article This makes for faster, more efficient 
work with lew strain om the user Power driver buts as well as 


hand drivers are available for Phillips Heads 


THE N.P.K. THREAD 

The hardened threads of Nettlefolds Parker-Kalon screws cut 
corresponding threads in drilled, formed of moulded holes. There 
is no need for tapping, tapping plates, inserts, clinch nuts of 
lock washers NPR, serews sunplify assembly methods and 


make stronger fastening 


detads on applica 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED, ft. k 
SCREW DIVISION, BOX 24, HEATH STREET, BIRMINGHAM, 18. \ J Lh a) 
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SERVICE 
AVIATIO 


Royal Air Force and 
Naval Aviation News 
| and Announcements 
| 


STERN AFPROACH A taii-gunner's imtimace 
view of the Ghost-pewered D.H. Venom, which 
is now in production for Fighter Command 


or 
Roval Visits Sir Thomas Limbirst Honoured more accurately and with preater 

ency, and ws higher performance will 
JRINCESS ELIZABETH visited "THE Government of India have eventually permit observanons to be mad 

Fighter Command Headquarters, appointed Air Marshal Sir Thoma over a wider range of distance and height 
Stanmore, last Friday and watched, in Elmhirst, K.B.E. CB, AF.C, RAI The meteorological air observer sits in 
the underground control room, the Retired), to a commission im the Indian the front of the aircraft beside the pilot 
plotting of a “raid” on the English coast Aw Force, in the honorary rank of au and has a clear and unrestricted view 
She also saw displays of individual and marshal with effect from October léth There is a second observer's position in 
formation acrobatics by jet fighters. On 1950, in recognition of his valuable ser the rear of the fusclage) Two stretcher 
the previous day H.R.H. the Duchess of vices to the Indian Air Force, which he beds are fitted, on which crew members 
Gloucester inspected Technical Training commanded from August I6th, 1947, © may rest when off duty There are 
Command H.Q. at Brampton and the February 222d, 1950. Air Marshal Elm tacilines for providing hot meals, and the 
RAF, and US.A.F. bomber-base at — hirst retired from the R.A F. on June 29th capacious cabin enables the crew to move 
Wyton about the aircraft easily Meteorological 


Hasti i equipment carried includes a psychro 
Coastal Command Appointments astings for Weather Squadron meter (to determine air temperature and 


IR COMMODORE A. F. HUTTON, HANDLEY PAGE Hastings are now humedity), a frost point hygrometer (to 


C.BE., D F.C., Director of Servicing replacing Halifaxes in the R.AF record humidity at very low temperatures), 
and Repair at the Air Ministry since m=teorological squadron at Aldergrove, 4 . th-level radio altimeter, aneroid, drift 
March, 1949, will become Senior Tech Northern Ireland Aircraft from this suzht indicator and smoke and flame float 
nical Staff Officer at Headquarters, unit, which belongs to Coastal (Command. tubes There is also a hand camera, for 
Coastal Command, on November 27th make daily flights of 1,600 miles over the cloud photography. In addition the au 
Before going to the Air Ministry, Air Auantic to obtain information on cloud craft carnes equipment for air-sea rescue 
Commodore Hutton was Senior Technical formation, temperature, pressure and operauons as well as comprehenuve navi 
Staff Officer, Air Command, Far Ea«: humudity gational aids 

now Far East Ai Force), where he went The Hastings are outwardly similar to At regular intervals throughout cach 
in June, 1946, after having been Semor the type used by Transport Command, flight, the information obtained is trans 
Air Staff Officer, No. 43 Group, Main but they have been modified internally mutted by radio in wternational meteoro 
tenance Command, for about nine months and equipped with a comprehensive logical code so that it may be ummediat 
He was previously Deputy Air Officer in range of meteorological instruments) The available to the forecaster at the 
Charge of Administration ot the head- more spacious layout and increas Meteorological Office, Dunstable, and 


also for world-wide radw distribution 


quarters of “ Tiger Force,” which was to amenities of the new aircraft will enable 
have gone into action against Japar the meteorological ar observers to . 


Canuck in the States 


PROTOTYPE Avro Canada Canuck 
4 ill-weather fighter recently flew t 
Wreht Field, Dayton, Oho, for a cour 
tesy visit to the U.S.AI Staff officers of 
the Aw Materiel Command were to be 
hecked out” on the Canuck by its pilot, 
I Badoux, DS.O DP« 
test pilot at the R.CAP. Experimental 
Proving Establishment, Rockcliffe 
it was recently suggested that the 
U.S.A.F. might adopt the Canuck as a 
standard all-weather fighter, although the 
Northrop Scorpion has already been 
se'ected for this role. Even if the sug 
gestion is not followed up, the U.S AP 
is likely to watch development of the 
Canuck as both the aircralt and the turbo- 


INSTRUMENT EXPERTS : Pictured ot Horsham 
St. Faith during o recent exercise are the pilots 
of No. 74 Squadron (Meteor 8s), which holds 
the Duncan Trophy, awarded iast September, 
for proficiency in all-weather flying 
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SERVICE AVIATION... 


jets (Avro Canada Orendas) designed for 
it are near at hand and available for pro- 
ducnon on a larger scale if necessary 


R.A.F. Fencing Championships 
] OYAL Ai Force fencing champion- 

ship competinons, orgamzed by the 
RAF. Fencing Union, will be held at 
R.A.F. Statwn, Cosford, as follows:— 
Inter-anit seruor and junior tearm Cham- 
pionships, December I1th-14th; R.A.F, 
junior championship-at-arms, for the 
Birch Shield, January 22nd-24th; 
WRAP. juner championship, January 
24th 


African Flight Anniversary 
“TWENTY-FIVE years ayo —on. 
November 19th, 1925—-three D.H 
9As of the R.A.P. landed at Helwan, near 
Cairo, having completed the first retura 
flight across Central Africa to Nigeria 
They left Helwan on October 27th, and 
on thew return, had covered a distance 
of about 6,500 miles in 85 flying hours 
This flight pioneered the route which was 
subsequently developed by Imperial Air 
ways and during the war became a vital 
supply route over which more than 5,000 
aircraft were flown to equip and reinforer 
operational squadrons 
Led by the late Au Marshal Sir Arthur 
Coningham (then a squadron leader) the 
“Nine Acks” flew to Kano via Wadi 
Halfa, Khartoum, El Fasher and Fort 
Lamy, with other intermediate stops 
Thew cruising speed was 75 mph At 
Kano, now one of the main aerial cross 
roads of Africa, a huge crowd of Africans 
gathered to see them arrive There was 
some delay due to carburettor trouble at 
the previous stop and, in the words of 
S/I Conmngham’s report, “the great 
majority of the people were doubters, and 
went away convinced that the whife man 
was simply telling a tale.” Despite this, 
a crowd estimated at 20,000-30,000 re 
maimed The following morning, when 
local dignitaries were given short flights 
even larger crowds were present, and 
there was a big murmur as the aircraft 
rook off. The flight was completed with 
out any engine trouble of consequence, 
the main difficulry being frequent tyre 
punctures caused by thorns on the rough 
desert and bush airfields 


Fighter Command 

(Rowe APTAIN MICHAEL WAT 
T SON, CBE, who has been Deputy 

Chief Signals Officer at Headquarter: 
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UNIFICATION : These cadets, of five North Atiantic Treaty nations, are receiving basic flying 
training in Harvards of the R.C.A.F. at Centralia, Ontario. Left to right are: Lt. Wang (Norway), 
Maes (Belgium), Cdt. Ronaasen (Caneda), 2/Lt. Querantelli (Italy), ond Cdt. Van der 
Viugt (Holland). No replacement for Conada's Harvords hes yet been announced, 


Fighter Command, since April last, 1s to 
become Chief Signals Officer of the 
Command, with the acting rank of air 
commodore, in December, in place of 
A.Cdre. V. G. A. Hatcher, O.B.E., A.F.C., 
who will take up the appomtment of 
Director of Signals (Organization) at the 
Air Ministry in January. During the wa: 
G/C. Watson held a variety of signals 
posts, culminating in an appointment to 
Headquarters of the Allied Expeditionary 
Air Force on its formation in 1943. After 
the war he was Chief Signals Officer, No 
216 Group, in the Middle East, and later 
went to Headquarters, Mediterancan and 
Middle East Command (now Middle East 
Air Force). In August, 1947, after spend 
ing the earlier part of that year on a 
course at the Joint Services Staff College. 
he was appointed Deputy Director of 
Signals at the Ai Ministry. Im March 
1949. he was given command of the 
Southern Signals Area, where he remained 
until he went to Fighter Command 

Ar the outbreak of the war A Cadre 


Hatcher was on signals duties at Head 
juarter No. (Fighter) Group, goimg 
fron there to 

bighter (Lommand 

in 1941. From 1943 
to 1945 he was Chef 


Signals Officer at 


Headquarters, Coas 


TRANSATLANTIC 

STYLE The one-piece 
clear-vision canopy of 
this Chipmunk is now 
standard on ali Can 
odian-built examples of 
this de Havilland train 
er. British production- 


versions may eventually 
follow suit By this 
innovation first-class 
trainer is further im- 
proved. 


tal Command, and afterwards at Head- 
quarters, British Air Forces of Occupa- 
tion, Germany, until October, 1947. On 
his return to the United Kingdom he be- 
came Senior Air Staff Officer of No. 90 
Signals) Group, where he remained 
untd he went to Fighter Command two 
years ago 


Staff College Visit 
PARTY of students from the R.A.F 


£\ Staff College, Andover, has just com- 
pleted a week's visit to the British Air 
Forces of Occupation, Germany. Led by 
the Commandant A.Cdre. J. N. 

Stephenson, the party included R.A.F 
officers and those from the air forces of 
13 other countries—-Belgium, Egypt, Eire, 
France, Greece, India, Italy, Norway, 
Pakistan, Portugal, Sweden, U.S.A. and 
Venezuela 


W.R.A.F. Commissions in Fighter 

Control Branch 
\ TOMEN candidates are now celigible 

for short-service commissions in the 

Fighter Control Branch of the R.AF 
This branch is the medium through which 
ill the active and passive defences of the 
country are alerted, set in motion and co- 
ordinated. With this responsibility, its 
ultimate function is the control of figf er 
urcraft 

Candidiutes must have attained th: age 
of 184 years and have been educated at 
least to School Certificate standard 

Those selected will enlist as airwomen 
ind will be commissioned after ten 
months’ training; those successful will be 
ippointed imitially in the rank of pilot 
otheer to short service commisssons for 
five years’ regular and four years’ reserve 
ervice and will be eligible for extension 
of service and for consideration for per- 
manent commissions. Subject to  satis- 
factory service and passing promotion 
examinations, promotuion to flying officer 
will take place after two years as pilot 
officer, and to flight officer after about 
SIX years, 
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EXPERIENCED TRAVELLERS FLY BRITISH 


BRITISH OVERSEAS AIRWAYS CORPORATION AND BRITISH 


offer services to and from nearly 70 countries 


EUROPEAN AIRWAYS 
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and 
NDARD 


Aircraft and General Engineers 
HOUGHTON ROAD @ NORTHAMPTON 


WOT/ another site 
i ? 
THE SCHOOL OF 
GAS TURBINE TECHNOLOGY 


POWER JETS (Research & Development) LIMITED 


4 E.R Hartley (Ex-R.A.F., 
artiey Ex-London Caravan Site 


Manager), e¢xiends a 


welcome to all who seek Ihe School is now open 
4 quality selected aravans 
\aravan at Farnborough, Hants 
ke fgent 


istributors 


Lied. 


Intensive residential short courses (2 to 3 

weeks’ duration) on Industrial and Aero Gas 

Turbines. Special International Courses 

for overseas students. Please write for 
particulars to 


Call and See 


Us at: 


Corner of 
Bacon Lane 

and Edgware - 
Rd., Edgware 
Middlesex 


The Princepai i} 
THE SCHOOL OF GAS TURBINE TECHNOLOGY 
Farnborough Place Farnborough Hampshire Engiand i 


Telephone 1300 
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Item 


Operation - 


Weight 44 


Description 
pole switch 


Altitude 


adjustable switching differential introduced to prevent 
continual operation of the switch gear. It is provided 
with a safety device which, in the event of failure of 
the capsule, breaks the circuit. 
Uses - For the controlling automatically, through an 
electrically powered actuator, the operation of two 
speed supercharger driving gear selector mechanisms, etc. ; 
Manufacturers - TEDDINGTON CONTROLS LIMITED 
Cefn Coed, Merthyr Tydfil, South Wales. 


Data for Designers 


Switch type FDQ. 


Adjustable to make circuit at an I.C.A.N. 
pressure corresponding to any altitude from 
500 to 2500 ft. and break circuit at a lower 


ltitude. 


ozs. (with anti-vibration mounting bracket). 
- This unit comprises a snap action single 


operated by a barometric capsule with an 
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WHAT HAPPENS 
TO YOUR FILTERS 
AT 100 BELOW? 


Recent tests confirm that temperatures of -60°C. are 
constantly experienced in high altitude flying Even 
temperatures as low as -100°C. have been encountered 
over the Mediterranean. These tests show, too, 
that certain types of. filter clement we up with a 
sludge of very fine, needle-like ‘ce particles which 
completely choke the filter surface. Here os further 
sinking proof that ev.dence of the particle sizes 


dealt with by filters are not alone the whole story ACCLES & POLLOCK 


What is needed is absolute protection under al! 
conditions and in 30 years hard practical experienc really spread themselves 
and consiant research, nothing has been found to y 

improve upon the VOKES havic principles in this when !t comes to making a good precision job of 

ronpee stainless and other steel tubes for aircraft 
contribute to the efficiency 
a specially selected felt ACCLES & POLLOCK . OLDBURY - BIRMINGHAM 

metal gauze and a patented @ OMPANY 

hin construction which provides the maximum 


filtering areca. Due to this design, the velocity of any 


fluid passing through these filters ts therefore only 


one six-huodredth of the norma! through the system 


Back pressure ts thus reduced to a minimum and 


as MALLOCK - ARMSTRONG 
EAR DEFENDERS 


STANDARDS and NOSONICS 


THE E163F FUEL FILTER STANDARDS NOSONICS 
fitted as standard to the De FOR SHOP NOISES GUNFIRE for TURBO.JET ENGINES, and 
Havilland Ghost et engine, FLYING VARIATION IN. AIR ali High-frequency sounds 


PRES RE AND OTHER 


RRITATION 


The number o 

ings cut on 

the ster de 

notes The sures 

of the bulb of 

seaes Nos, 1, 2. 
4 


maximum efficiency under 


all) conditions Specify 


VOKES 


FILTERS EACH PAIR, OF ANY SIZE WITH 
) INSTRUCTIONS FOR FITTING etc 


of sacuentifiic IN SEPARATE BOX 66 PER PAIR. GREAT REDUCTION OF HIGH 

INTENSITY NOISES, AND FOR 

LIGHTNESS. MARK SHOULD BE 

VOKES LTD. Head Office Guildford, Surrey Fer information end Supplies USED. ANDO [T CAN BE FOLDED 

London Office: 40, Broadway, Westminster, §.W.1 FOR CONVEYANCE ANO FOR 

PACKING. APPLY FOR FULL 

Represented Uvoughout the PARTICULARS AND SPECIAL IN- 

VOKES (CANADA) LTD, TORONTO YOKES AUSTRALIA PTY LTD. SYONEY . FORMATION FROM THE MAKERS 
Telephone ABBEY 7111 CO 
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It's quite simple, really .. . 


thanks to team-work 


A development team is more than the aumber of 

i people in it. tt must be a successful blending 
of creative intelligence, experience aad tempera- 
men! — with drive and enthosiasm to give it 

force. It happens" partly by planning 

and partly by chance. There is such a team 
at Hymatic. The proof isin a jong record 
of solved problems of ancillary controls 
in aircraft —and in allied fields tos. 


You can test the facts. Pay usa visit. Set 


us a problem. Bring it to Hymatic. 


A TYPICAL 


Oy HYMATIC SUCCESS 


PROBLEM: Nitrowe ntrol 


valee, Wor w pressure 550 


We, too, 
make things easy 


in the air 


MAKERS OF COMPRESSED AIR EQUIPMENT 


The Hymatic Lngineering Co. Ltd., Redditch, Worcestershire 


JACKS 


Specially 
designed for 
dealing with 

TWIN WHEEL 
AIRCRAFT 
as the narrow 
width of the 

Jack enables it 
to go between 
the twin 


nose wheels 


Ball or 
Flat Head 


as required 


MODEL S.869 
6 in. Closed Height. 


18,000 Ibs. Capacity 
64 in. Hydraulic Lift 
MODEL S.206!. 38,000 Ibs. Capacity 

11 in. Closed Height. tl in. Hydraulic Lift. 


SKYHI LIMITED 


SKYHI WORKS, WORTON RD., ISLEWORTH, MIDDX. 
Telegrams Skyhijock “Phone, London lotephone HOUnsiow 2241.2. 
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Electrical Equipment 


for Passenger Service in 


AIRCRAFT 


includes:- 
COOKERS 
MOTORS 
GENERATORS 
RADIO 
EQUIPMEKT 
REFRIGERATORS 


HEATING and 
VENTILATION 


LIGHTING FITTINGS 
OSRAM LAMPS 


PIRELLI-GENERAL 
CABLES 


the 
CY LS 
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THE COLLEGE OF 
AERONAUTICAL 
AND AUTOMOBILE 
ENGINEERING 
(The Chelsea College) 


and technical 


eniry a 
ial Aviation or | 
Due industry 
rom School-leaving age 

Traiming ter 


AIRSCREW TECHNICAL EXAMINATION 
('ssuet and Endorsements) 


Syllabus from Bursar 


Sydney Street, Chelsea, S.W.3. 
Telephone FlAxman 0021. 


R.J.COLEY & SON 


(HOUNSLOW) LIMITED 


Keenest Prices-First Service 


Aeronau lic al Advisors ‘ice 


JUBILEE WORKS, CHAPEL RD., HOUNSLOW 


he G Electric Co. Ltd., Magnet n 
The General Elect jagnet House, Kingsway, London, W.C.2 Also at Park Wks., King Dukinfield, Cheshire. Ashton-under-Ly ne 3664 


; ” 
WFAN 
4 plete airport "9 | 
equipment an Sa con's OF 
| 
HOUNSLOW 
2266 
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Prepad Rates 
cou 


CLASSIFIED ADVERTISEMENTS 


advertsers, words plas - 


Lassa i 


defray the coat aad forwarding Prove daw 
THOURSDA’. of day ot Odices Bo ter errem. payebie te & Gene Lad Beret 
Hose, Samford tere 


+’ wore 


Bos Bamber svar 


Mark Brand new 


Fitted clear salety 


lenses « mplete with spare pair of tinted lenses, 
née Mes VILL gougies, clear lenses, only 196 
Post 6d. Spare lenses, tinted of clear, BD per or. 
LUXOR EX-RAF. SUN 
GLASSES, Mk. complete im case. These 
are im weight end wery 
ing. in medium of large sizes 

Post 9d. RAF. Outer FLYING suits." “Brand 
new, 426. FUR COLLARS for fastening to any coat 
or jacket, B11. Black of =, ING BOO BOOTS, 
fully lined with White Lambs 


Brand new FLYING GAUNTLETS, with 
electrically heated INNER GLOVES, |2 or 24 volt, 
23.9. Fully a GAUNT- 


LETS, Block WHITE 
SILK INNER FLYING JACK- 
eT both merican and oe 


Ame IRVINE, 
in stock, DALTON COMPUTO: Brand sew, 
-. WHITE FLYING SUITS now in stock Fully 
Zipped. 73 «. Buttoned, Gosport Tubes, 
Civitian pattern, 10/-. AF. Pattern, 126. 
ALL. GOODS ARE SENT POST FREE. SPECIAL 
TERMS TO FLYING CLUBS. vm: SUPPLIED 
AT KEENEST PRICES. SEND 34. IN STAMPS 
FOR ILLUSTRATED CATALOGUE. 

iro. 


D. LEWIS 


Leather Clothing Manufacturers 
for Home or Export 


124, GT. PORTLAND 8T., LONDON, W.1 


Trade Enquiries Invited 


Tel; Museum 4314 Aviakit, Wesdo, Lomton 


DELIVERY EX-STOCK 
FULLY RELEASED 
EXPORT WELCOMED 


ele 


DAKOTA — GENERATORS AND STAR) RS 
DAKOTA — PANEL INSTRUMENTS 
DAKOTA — GROUND TEST EQUIPMENT 
DAKOTA — ANCILLARY EQUIPMENT 
DAKOTA — ELECTRICAL EQUIPMENT 


DAKOTA — TYRES, SPARK PLUGS, MAGNETOS 

CARBURETTERS P & W ENGINES 

BLACKBU_HE A’ RPORT 

STARAV A CAMCERLEY. SURREY 
TELEPHONE CAMBERLEY EXT 7. 


AIRCRAFT SPRING WASHERS 


CROSS MFG. CO (1938) LTO 
COMBE DOWN, BATH 


AIRCRAFT FOR SALE 


YHRISLEA Ace Series Ll. very low hours and in new 


condi upped with full 12 months © 
tor only £2790. ex works 
OMT airereft, numerous trpes evailable include 
4 Tiger Mott Austers. Procters. Rapides, Comsu!s 
Pairchilds. etc Write for details to Pield Aircraft Ger 
| vices. Lid. Crovdes Airport. Croydom Cables 
| Peidair, Cropdon 
R DUNDAS. Lid 
D 
ON DON sw 
4 
Lo vod World Wide aviation pliers 
4 
LL of 
IRORAFT 
ERO-ENGINES and spares 
4 
VIATION equipmen 
A 
R K. DUNDAS. Lia 
29 8 Street 
THITEHALL 294 
Dundawer Piecy. Lendon 
Dunda sae Londun 
459 
I APIDE, & seats Gipsy Queen [II's 1145 radio, nice | 
machine, £1,550 6469 SSS? | 


HCRAFT Traveller hours 12 
Cc. of A good nd Box 7) 


r OUR Link traine mplete, brand new condition 
Mideastra, Ltd Market Place, Reading Te 
Reading 

TOR Anishe sliver, eng me and airframe 
irs since new ‘550. vay radio netrumer 
ete full od hed with or thout C. of A. 
abie offer considered 
PATRI x Lid. 479. Bristo! Rd ne 
att 4 
‘FA Otter single engine amphihen btrand new 
flown only 3 hours ‘pm ica npieted C of A 
for sale as ing England Autocars (W ester lAd 
Aircraft Divisior sidbur 
UTICAL BUREA Lid Ae 
Conmsu 
aaa 
Dak. £15 xc ha a 
( TAB. I 4 $3 109 
4 SUPERBLY f 1 Anson Mk for sale assenge 
é eat tered and soundproofed by 
mg te fA adio VH-TR 43. readily ve 
ble as a f ter. bes fer secures -Box $965 
Mark | tre 4 
fA 
airframe ne TR a 
enger an be tee Ros 

hanne! VHF Murphy M/F receiver, nee 
Sp. Auto Pilot waplete with few spare engine. fu 
instruments and fitted for ni ne flying, sundry spares 
included, £2, nearest Box 6642 


4 
4 appron. 


Gemin 
han eared 
arence 


ENGINEERING 


handbook 


Engineering 
cullines ower 200 Home Stady 


of « instrection, in fuding 
De 


Licences (Ground Eagincers), 

A AM IMechE. RAF. Matha. 
ete, Our Courses have been approved by the 


Reva! Aeronautica! Society and 
WE GUARANTEE 


“NO PASS—NO FEE” 


A copy of en ightening guide 
raid po te will be seat on request 


BRITISH INSTITUTE OF BIFT 


Aero & Jig & Tool 
Draughtsmen 
in Great Demand 
MEN AND YOUTHS 


there on 


i for Aero, Ti 
D 


wis 
practical on 
are able 
swings 
QUALIFY AT HOME.1IN BPARE TIME 
ah ‘(home ig your spare time rou an 
t nteresting 
have Draugheaman awn 
Mechanical, 
Plastics 
REE 
f 2 ces 
AFR Aes. 
RA Ad. Ma eu 


SUCCESS NO FEE 


Write cow f your copy of his remertable 
pub! may well prove te be the 
turning in your career, 


NATIONAL INSTITUTE OF 
ENGINEERING 


Ses 


L. ROBINSONECO 


LTD. 


Iwhilee PATENTED WORM DRIVE CLIP 


the eee CLIP in the world 


Hin 
| 29 | 
| 
FLYING EQUIPMENT | i | 
| 
I I i 
* 
E 
4 
| 
iL OPPORTUNITIES 
| 
| 
| IMPORTANT GUIDE il 
This 
Oppertuasties | 
Cou 
L 
= 
a 
acute is the present 
5 shortage that employers a 
- 
4 
ae 
| 
H 
{ 
H 
fee 
ae | A until Aug. 1951. engine 
| ends, “mets 
| toured BE and Apeir £425 
| Messenge dern cat in exchange. cash (Dept. 427), 148-150, HOLBORN, £01 
page 
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AIMCHAPT FOR BALE 


AIRCRAFT WANTED 


Led 


HACKLETON 


FLIGHT 


AIRCRAFT ACCESSO 


8 AND ENGINES 


W Y Croydon A have in Ly 
Ma ene « Pr 
tom $777 
@HACKLETON t ud Pern te 1168 VM@P rad 
yours ot (hu ceased. Bue x 
fle rk 
akitg an actop ane ve Lamy Heh 
her we 
Miles Maginte on 
n oe a t tt 
ane LIGHTS A Ag h Box 
worthiness by A He 
exchange 
1 A 
C345. worthiness ist 
The beat velue * M 
ote y A arte 
fornet M fie armoure acka 
and ya : ce 
fu a ‘ ¢ dua « owers + Rat herha 
wratraven aygen t ‘ t 
E350 sirworthine The ¢ engine os A 
A 
4) and bese eel) below P 
netted A 
Lea 
a:rworth ‘ 
AC ACCESSORIES & ENGINES WANTED 
Auter Auteacts ee * a ‘ 
ype heads es ure nee 


WwW’) w 


AIR CHARTER 


AiR RANSPOF 


> 
> 


H. M. HOBSON LTD. 


invite applications for positions 
Drawing Office as follows 


DESIGNERS 

DETAIL DRAUGHTSMEN 

CHECKERS 

STRESSMEN 
The work is concerned with interesting 
projects connected with Fuel Metering 
Equipment and Hydraulic Flying Controls 
for Aircraft 


n the 


Living accommodation can be discu sed 


HOBSON WORKS, 
FORDHOUSES, WOLVERHAMPTON 


AIRCRAFT ACCESSORIES AND ENGINES 


NM 
W ‘tor these engines. 


x 

PRATT ey ROS AN-S 

YOOMING 2%) engine 

ANOER 6-440 engine for wie 


SAIRCHILD Areus parts stocked! 
HCROPT Traveller parts stocked 
pIPER Cub A Parts stocked ing tole come 
ona ire UK 
WALTER Gatwick Airport Horley Surre 
A Tet Morley 1510 ext. 45 S2r 
iss 
Ltd, Alrpert. Surrey don 83 
Cre 7744 109 


COTTON BAGS 


FOR SPARE PARTS, Etc 


WALTER H. FELTHAM & SON. LTD., 


imperial Works, Tower Bridge Road, 


HOP 1784 London, $.E.1 


Telephone 


TRANSFERS OF 
SQUADRON CRESTS 


(or Aircralt, M.T., Notice Soards, etc. 


THE BRITISH TRANSFER PIG. CO. LTD. 


Tei COVENTRY 402! 
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! AIRCRAFT SERVICING 
led. Redh Aerodrome. Su rey Nut- 
ae 220 
desis aintenance and orga 
eiperts a ant 
4 » sine n 
é preparatios 
G MILES, Led Redhill ey. Nut 
Ged Ridye 
DS Bout and Ae 
( of A. overhaw mala aft 
“per Cub y Waite 
264 
R EPALRS end C af A. overhag! for ypes of 
aft. Brookisnds Aviation. Lea chy Re 
Syee drome Northa n Te! Mox 
& BSBEX AERO CLUB ‘ 
and overhauls ta side e 
Essex. Te Hoddexwon 242 
BOOKS, ETC 
AN AIRCRAFT M4 vou e fTe 
CARAVANS 
4 ve 
> 
a 
ie 4 ‘ ak 
‘entre, 200-22 kewood ad 
NW Lone $4 5 
1-4 
Ra f ar e 
R' KELEY atest A 4 
all-purpose Dep aa Pull pa a M ie 
jarage. Lid. Biggleswade. Be Te 


wing service, 1/6 per mil 


R AF and RN unifor 
AFP Mcers’ kit 
re F e ers Wwe 
a h Te A 
clues 
R DHILL FLY! Red? j ¢ Surre 
1 utfield Ridge 2245-2234 34 
] HAM FLYING CLUB... Approved by the Ministr 
AY On'y 30 mins. from Marylebone 
be oh n vathern England. Auster Magiste 
and Proe aireraf om £2.15 dua! and « Te 
Denhem 2 
EARN to fy for £24, instructors’ licences and imatr 
4ment flying £3 an hour. night flying £3/10 an 
hor esidemce weekly, approved private 
Schoo! of Piying, Lac 
I Aerodrome, Andowr, Hants 
I ERTS & FSSEX AERO CLUB. BGroxbourne Aer: 
drome, Nazeing. Essex. MCA. approved §0-hou 
course, sole fiyimg from - per hour: residential: trim 
train from Liverpool St. or Green Line 
Coach 715 —Tet Hoddesdon 2453. 2421. 3705 3 


ey 
| 
| 
| 
ite 
ineorp a Toe Here an ae 
Ay ee times price B Rapides available for a harter st Boston 
HACKLETON, Lid, 175 Pieeadiily, Londor sarod rel. B 2661 
W w Reuwent 2448-9 Overseas Cables <5 H Mr Let ex-Be er Service 
A 3" LAS ATION Lea ve u your howsing © tes or try her na 
Rapid avaliable harte 8 jay a need ecthfinder Ca:uva Lta 
Aerodrome, Weybridge (Tel. Byfleet 456). Hywel! A Tedburn M mr, Exeter. C.D.AA. Memix 576 
frome, Ne pion (Tel. Moulton 213! 
W NLAND and verwm tharte méeriaken pa. a and 
need of nee used fa af Piper Cub and Pa 1 Arg aft ff wote eit drive cars at caravans fot hire t 
esale We f urself hire by the hour. da week of mon lescriptive bookle Caravan Holidays ti borne 
tt 1 take it| moderate prices Waite G Wa The Osborme Me Co. Lid, ¢ Road 
Yat ost We otte Horle irre Te! Morle Garage, Southses. Han mouth 74 
walled ‘ARAVAN hunting dome with H we 
W HACKLE sauce he sky, others see them 
the facet range of caravan hoete Brite 
i encine Row Berkele Raven, Westway, Coun fe, 
eR Autocrat we t “ ek to dark; PS --We have sites a 
{ sravan { Jenkinson, Jenxinsen, Jenk 
good teced the best known mame ara var pa 
Lang 408 a atior or, ex-ed aravatl pap ng ip 
flerent vans f 5 yea aid know 
NITED Ge priva ee fares for t f over 5O miles awa 
fition, f f Borkete ange which A J proud t 
stput generat “ ft t he erm why not write for ane 
engine and airframe All pert af hures Head Office Jenkins 
6853 Ha'h Rd. Taplow, Bucks Tei. Maidenhead 34345. 
\ K DUNDAS Lid We demand Ks reach, right om main Aa k Ma ide a 
R erwn wernt te f anything aplow 4 ndon it 
ave 1 aft. engine pares. ‘ RK tien and the caravan e in centre of Londor 
Ltd. Aviation trv t seme ¢ and ‘ 
, 
Wil White (2 lin Hours 9 a+ 
4 Stn 5 mins walk 
i 
CLOTHING 
ked ia cases 
| 
| 
| 
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CONSULTANTS 


TiNG COMMANDER RR. STOCKEN. Aes 
Eagie House, 109, Jermyn &.. London. S Wil Tei 


utive of advertising agency offers 


udvice om males promotions a freemace 
rete lions rgane 
write two-day for details 

(S383 


pualic 
orochures and sdvertising. 
Box 6197 


HANGARS WANTED 


Sub, Norton of 


hevaing 2-35 


HOTELS AND ACCOMMODATION 


OAK HOTEL, Keswick-on-Derwent 
heart of English Lake District, offers restful bedi- 
day to Air Borce persomnel, Orst-class accommodation 
at comsomable charges 


INSURANCE 


LL types of aircraft 

my, Mears. J 

Mouse, 7%. High 
Tottenham 2303-4-5 


Totten- 
ham 


PACKING AND SHIPPING 


R: J. PARES, Ltd., 1453/9. Fenchurch 
Mansion House 3065. official 
to (he aircraft 


£02 
pecters and 


PATENTS 


HE proptietor of British Patent Ne 47560! 
Multiple motor drive for aircraft 
for ikence otherwise to emeure 
Great Britain.—Inguiries to Singe 
i4, Bust Jackson Boulevard, Chicag 


entitied 


PERSONAL 


BQUIRED, pliot to fy and share expenws private 
aircraft, Middlesex area.-—Box 7161 


RADIOS 


NOR sale, Ekco 4-Channe!, 24-volt, V. ALP 
C.B.417/44, 118.1. 117.9, 116.1, 122.1, frequencies 
Offers to Box No 7024 $574 


TENDERS 
of Defence 


I 


QALE by tender of aircraft eng ne 


‘THE Minister for Defence w 
& but 
1950, for 
ury 
raft engis spares, 


the hours of 
noon, and 2 pm end 4 pm 
ENDERS will be comsidered for any quantities 
to the maximum quantities offered for sale 
opares are being sold as they lie and 
nnot accept any responsibility 
their or condition 
UNDERS nust be submitted om the officia! 
form copies of which, together with 
the spare: offered, may be had on applicat 
Secretary, Department of Defence (540) 
Dublin 
HE Minister does bind himself t& 
highest or any tender 
PEADAR MAOMATHOHAMHNA. Secretar 
(S504 


Partgate 


ecoept the 


TIME RECORDERS 
Qrare time checking and job-casting time recorders 
» all makes) for quick cash sale: exceptional condi 
tloa -B 698 


TUITION 


a HAME 
nautical Trait 


tachnt 
44. and flight engines 


THEND Muni 
6204 


uree for px 
ith VIF 

ng -solo fr 
dual from £33/4 per 
EDUCED rates tinental Fiying.-solo from 

per t rom £2/16/8 per hour, 
night fying, £4 per by reole. Link Trainer 
wamercia! ‘standard estuurant 
accommods tion 


insurance and personal accident | 


radiw, type | 


FISHERS 


TAILORS & OUTFITTERS 
HAVE LARGE STOCKS OF 


RAF. OFFICERS’ 
UNIFORMS & GREATCOATS 


(in almost new condition) 


from 5.5.0 to £10. 10.0 


A FEW NEW-STYLE UNIFORMS 
AVAILABLE AT HALF PRESENT 
cost 


LIMITED STOCKS OF 


MESS KIT 


AT ECONOMICAL PRICES 


SELF MEASUREMENT FORMS FOR 
OFFICERS UNABLE TO CALL 


— COMPLETE OUTFITS SUPPLIED — 
SPECIAL TEAMS FOR 


RECOMMISSIONED OFFICERS 
AND OFFICER CADET. 


86/88 Wellington Street, Woolwich, 
London, 8.£.18. ®hone Woolwich 1055 


FLY WITH 
THE PILOT 


by 
Alan Buck 


Illustrated with photographs 
and explanatory diagrams 


bs Gd net 

(postage 4d) 

“So mteresting aod informative 

s the little book that many 

on as vet upini 

tiated into the elementary 

techmicalities of flying, 

find it well worth an hour 
of his leisure 

Flight 


or 


QUALITY PRESS LTD 
Publishers 

18 Adam Street, Adelphi, 

W.C.2. 


London, 


Turron 
OF NAVIGATION 
South 


inetruetion. 
for ten hours 
ass? 


per hour or 10 


TY Res 
rand new 
Pirestome 


tyres, Fortress oF 


sale 
eueelity in 


Goodyear 
spection tovited 
I EST offers to Gaylord Edwards & Co. Lad 

James Nottingham Tel 

SITUATIONS VACANT 

ANDLAY PAGE Lid 

staf im the following 

ERODYNAMICISTS. © or 


and preferab.y with « 


ave vacancies lor techoica: 


me 2 
ant 


saghtemen required for aft wort, pre 
raft experience desiradie pension and life 


Armstrong: Lad 


halons and should be addreased 
The de Haviland 
Kdgware Midds 


MESEIER Lia atresames 


Be rien 


Cheltenhar 


~ 
once and salary required Employ 
(S356 


vacancy, progressive mercia 
neccesary, for professions 
of airereft tadustry and tech a 
are to Herley Aircraft Landing 
ngdonsh re 


DMINISTRATIVE 
wit 


SERVO Engineers experimental are required 
rer 4, applicants pre 
f age must be etucetet tec 
and heve experience im the 
the following 
systems, Serv moplit 
haniame 
age. e*pertence equire! 


ERODYNAMICIST males required jegree in 
ma theme ties engin several years’ prec 
n age experience and salary 
qui ted Pers Percival Aire 
m He 
RAVONTE 


MAN experienced 


tingle 
Personne 


commadetion av 


Manager Lockheed Hydrau 


fepartmer 
equtpment 


1 
FLIGHT 
College War 7 
‘ exces te 
w 
£1510 tor wx moot 
eperoach trstema, 10 
| 
i 
i 
a 
Westen hy Christeherch Acro 
Similar type hangar tor 
crefi.—Please contact Secrelary, Fairmile Rd 
Christchurch. Hants 
‘ {S years 
perie ave 
EN am degree cr HNC 
experiemee im sireraft ana 
WENIOR design draughtamen for Crick ewood and Kad 
ett preferabiy areraft esperionce 
onsiderstion wil be given bo epplicants with experience 
Ugh! structural or Mechanica. eng neering, possess 
A Ordimery or Migher Natiome! Certificate (Mex oF 
Kiect ap advaniage Appieetions, sieline see. qua) 
feabions and details of experienee, to Stal Officer, Hand 
ey Page ckiewood, London N Wa 
wort on sa me haiical om 
aired 
SENIOR dra 
Weybridge Works, Weybridge 
4 PLICATIONS are invited from denen draughtamen 
tame and stresamen. a.s0 technica! ess slant com 
king in bined design and perf nate experience for work on 4 
Carlberg ecipracating and gas turbine engines 
is, A Pris ATIONS showd state ox 
M 
oer 
R 
with expertence structural rig wort 
rhe write to-Mr. BE G. Collinson, Chief Technician 
British Messier, Ltd East, 
5 
JHTSMAN required for experiments! snd 
trical aircraft accessories im factory near Portamou 
apply wating age caper ence. and mary expectes 
| Box 712 
| experience pens 
j siating age, expe = 
4 eme and at work from Graw\ ngs essentia 
ceive’ sealed tenders | } Applica writing, siptime age. experience aod 
noon on the 2%h | | equited. to Manager, Percival Aircral 
mse of @ quantity of | Lid rhe Airy ext 
Martinet and Cheetah | 
ected at the Stores men- | | 
I q 
d 
al 
4 
| 
] 
ma het b . ag 
Engi nee ed t ievelopment work on 4 
raft hrdreals sy orevious experience 
essential, age 21-55. apply in writing stating age, 
A the World's Premier Civ Ae re pe oe and salar required, or by telephone toe -Mr 
ung Establishmes 82 R T. Sewell, Chief Test Engineer, British Messier, Lid 
O ww este ? 

ERONAUTICAL engineering — Pull-time practical and 
A works training. Entrance by means of probationary P LOT engine equired 4id'and , r 1 
term.—@yliabus from the Secretary, College of Aero twin-engine or mpan Dicetions 
neutical & Automobile Engineering, Sidney St., Cheisea a eng nee 4 departine preterene 
sws Piaxrnan 002! ve Ne ex-Tranep aa cod a 

training for civil aviation pilets ‘ ‘ $sa 
wa for M.C A, etaminations Co ta ‘ t ‘ ye 
ee of Automobile & Acrornautice af ave « 
Eng ey St.. Chelsea, 5.W.5. Fiaxman gineering Gegree and experience des ur ou 
{oue! performance ca and entimation of serodynan 
| required. to the Empopment Manage Vv 
Armin trote Lid. Wer Works. Wert ge 
( clerk re ed it wets by com 
par paGulacturing ond in 
stalling prodests im airereft, thorowgh a) know ad 
of estimating practice aviation industry and 
experience in @ supervisor ape enaentiei, ‘oa 
must be apebie handing fr jects from 
imital stage estimates freeponsible past 
| good psy and prospect for the right wen. sate 
age. experience and ay expected 
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THE AERONAUTICAL WORLD GAYING 


ROLLASON ENGINES LTD. 


CROYDON AIRPORT 
Tel, CRO. 5151/3 CRO. 7744 Ext, 69. 


ARE AEADT 


ENGIN. HOURS VARY FRO™ SINCE EITHER NEW OR COMPLETE OVERHAUL 


MAY WE QUO 


AAGE STOCKs OF DE HAVILLAND Gipsy MAJORS, QUEENS 11's, 11's, and i's—ARMSTRONG SIDDELEY CHEETAH IX’s and X's 


ENGINES BEEN SERY 


TOUR REQUIREMENTS 


MMEDIATE INSTALLATION 


ANTITIES OF SPARES ALWATS AVALASLE 


VERY HIGHLY COMPETITIVE FPRICES QUOTED 


SITUATIONS VACANT 


rACA ‘ a 
of Deeg j we 4 s 
per the 
Retin WERAEAS AIRWAYER CORPORATION fe 
julre eine t Londen Airport, rate ANDLEY 
engine de the cane write 
sting age and ta f e eure | 
chrom te t rhe f 4 
le Me ‘ ‘ ware 
M | with 
Ts OK HAVILLAND AIRC RAFT Lid. have | 
vacancies f desiat 6intermediate | 
tih « aft tr 
tens stating age ala 
to «tel Draught Ha A Lad 
Hathelt§ Hert Nartor 
applicants 
HNIC al A equiret ft nie ifcat 
lustrations f Ae engine of oer 
pertive oe. ink on t t brash | 
giving age and details prey experience te he | 
ag Lane Pdeware M | I 
SENIOR Technician required for aircraft airworthiness | and Inte 
depa sve bad a emt 
of techmea! esperence alreraft rea | Nationa 
acdc hal experience of aerod ator 
nt and «x t prospe | Briste 
¥a Hoa $9 | 


AEROPLANE Oo Lid 
ton and tel De 


SITUATIONS VACANT 


em a.rerat 


these meen 


fer 


sed 
emp 
are ore 
Ltd, 


ediate nier draughts req t nte resting 
t or cra “ ew work A the fire 
experienc ‘ Engineer al A td 
‘ eA 
EX and 
M 
a 
fi a 
expe 
4 ated 
te 
SITUATIONS WANTED 
ver nglish B Licence and tnstrume ating 
] win-engine and single-engine a 
as b and have got 600 hours to my credit 
and stay any here earth at shot 
pioyme 
wus li fed {HIEF Technician of well-known aircraft firs 
vers ca expetience, desires change Be 
nen sre 
ne reference 
inh Electr WANTED 
mn, 
PLATINUM contacts, points wcibles and ap 
e e inum wanted rset cash.--M Hayes & Son 
Lid., 106, Hatton Ga London. 
urgently req gh-speed ch-spee 
and turn nickel, nic une. and 


SITUATIONS VACANT 


vickel chrome bars ets or rap. “teinie 


MANEN SON, 4, Bdvard Shemeid, 
J 


MACHINISTS OF PLASTICS 


(APPROVED BY A.D. & A.R.B.) 


instrument Panels, Cleats, Fairleads, 
Packings and Control Knobs, machined 
from Laminate! Plastic and Cast resin. 


5, SEBASTIAN STREET, LONDON, E.C1. 


Phone Clerkenwell 2179 


VOLTACE RECULATORS 


AUTOMATIC 


Also Mekers of 
Rotary Transformers and Anode Converters, 
Wind and Engine Driven Aircraft Generators, 
High Frequency Alternators and High Tension 
D.C. Generators 


ELECTRICAL PLANT SPECIALISTS | 


NEWTON BROTHERS DERRY LIMITED 


eoan oie 
Drwand ve 
OINGS 54 a 


Plight can ve ottaliued abrond 
Serrice, Lad ite Speers 
at ‘ew ¥ | Otter 


| 
NM vited trove 
tor imteresting| work 
ACHP 
| experience 
2 
ave a e 
ef 
aperience of 
fu! detaiia of 
2 Ce 4 
aft draught 
be emp ed new 
and experienced sircraft 
al Personne! F 
& « t i 
4 
Qualifications and previous ex 
¢ addressed to The Personne! Manager The 
iN be 
ref E. S. 
= be > ake 
| 
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a 
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EVER 1 ON PLESS& 


100 BHP. Pless« 


pring | 
W 
il 
r 
was pioneered by 4 
> ag 
<M 
ige. to p fe that 
torque which ensures the ediate gofa | 
engine, was pioncered Plesse The type start 
access pre e isk Ple 
| € i 
f 
PUMPS VA RIK WIRIN | 
i ) FORD FSS EX 
THI PLESSEY COMPANY |! ! 
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Freightors lift 
Australia’s bullkiest 
air cargoes 


— 


VH-INJ* 


freight almost challenges passenger 
traffic in importance on the network of atr 
routes with whih Australian National 
lirways spans the Commonwealth. Most 
important advance has been the increasing 
transport by air of heavy machinery an 
advance for which credit iw due to the 
Bristol” Freighter, spearhead of A.N.A.'s 
drive to establish aur freighting as an 
economically feasible service for Australian 


commerce 


/ 
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: 
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q 
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